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OFFICE OF THE 

BOARD OF RAPID TRANSIT RAILROAD COMMISSIONERS. 

No. 320 Broadway, New York, 

January i, 1904. 

To THE Mayor of the City of New York, 

Sir: — The Board herewith transmits its report for the year 

1903. 

Apart from the carrying on of the work of construction under 
contracts for the Manhattan-Bronx Railroad and the Brooklyn- 
Manhattan Railroad, and the granting of the franchise for 3d- 
dtional tunnel facilities under the Hudson river, the Com- 
mission during the year 1903 have been chiefly occupied in 
studying the larger question of a general solution of the rapid 
transit problems now so pressing in New York. The like prob- 
lems are also urgent in the other great cities of the world ; but in 
New York the completion of the Williamsburg bridge, and the 
prospect of the early completion of the Manhattan bridge, have 
made it doubly important that the problem here should be dealt 
with at an early day in a practical and thorough manner. 

I. 

FUTURE RAPID TRANSIT. 

On May 9, 1902, the Chief Engineer was officially requested 
to prepare and submit to the Board a comprehensive scheme or 
plan of rapid transit for the whole city. It was not the intention 
that the plan should be prepared for immediate execution ; but it 
was the expectation that if a general scheme was wisely prepared, 

11 
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rapid transit construction would proceed upon the lines so laid 
down as rapidly as the means of the city and the amount of 
private capital ready for such investment would permit; and that 
relatively unimportant franchises would not thereafter be granted 
for special rights so as to prevent or obstruct a permanent and 
sufficient programme. 

The necessity for undertaking this general study of the rapid 
transit situation in the city was made all the more evident by the 
fact of the enormous increase in passenger travel on all existing 
lines during the year 1903. The statistics clearly indicate that 
when the present subway system now under construction from 
Brooklyn to The Bronx is completed, it will almost be immediately 
congested, so that no great amount of permanent relief can be 
counted on from that source. In order to meet the growing 
and imperative demands for increased facilities it is evident to 
the Board that new lines should be laid out and put under con- 
struction as soon as possible, and that steps should be taken 
to improve the existing facilities. 

PLANS FOR MANHATTAN AND THE BRONX. 

On February ig, 1903, the Chief Engineer presented his re- 
port on a comprehensive plan for rapid transit in the Boroughs 
of Manhattan and The Bronx. This report is printed in full 
in the Chief Engineer's report. In general, the recommendations 
were as follows: 

First. — To complete the present subway system in Manhattan 
and The Brorix in accordance with the original intention of the 
Rapid Transit Board, by extending the subway south from 42nd 
street along the general line of Broadway, or parallel thereto 
on the west ; and by extending it north from 42nd street, at Park 
avenue, along Lexington avenue to 149th street. He proposed 
that branches should be constructed from Broadway to the 
Pennsylvania Railroad station at Seventh avenue; along iioth 
street to Lenox avenue ; from West Farms in The Bronx to Wake- 
field; and along the Southern Boulevard and i8oth street. A 
connection between the Bronx Park line and the Manhattan 
Elevated was recommended from Brook avenue along West- 
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Chester avenue to Third avenue; and this connection has since 
been authorized by the Board, and will, it is hoped, shortly be 
constructed. 

Second.- — It was proposed to increase the number of tracks 
on the Second and Third Avenue Elevated Railroads; to extend 
the Sixth Avenue Railroad along Christopher street to Greenwich 
street; to add a third track to the Ninth Avenue Railroad, and 
to connect the elevated system with a subway to be built along 
Tenth avenue to a connection with the present subway at 72nd 
street ; and to make an arrangement with the Putnam Division of 
the New York Central Railroad Company so as to improve the 
service on that line. 

Third. — To arrange for physical connection with the several 
railroads now terminating at the Grand Central Station. 

Fourth. — To provide for an extension of the New York Central 
Railroad Company's tracks south from 59th street and Eleventh 
avenue by an elevated structure along their present right of way 
or possibly along West street to Battery place. 

Fifth. — To construct a branch of the Second Avenue Elevated 
Railroad along 64th street and over the Blackwell's Island Bridge 
to Long Island, with a provision for future extension of such 
line as soon as the necessary demand might arise. 

The proposed extensions to the rapid transit railway now under 
construction, as proposed by the Chief Engineer, seemed to the 
Board to be open to the possible criticism that the lines as laid 
out could not be offered to public competition inasmuch as they 
would be available only to the corporation operating the present 
subway ; and the Chief Engineer was therefore instructed to make 
a study for an additional east side line as a continuation south 
from 45th street of the proposed Lexington avenue line. 

On March 19, 1903, the Chief Engineer made a supplemental 
report on the subject, which appears in his report. 

In reference to the extension of the subway southerly from 
Forty-second street and Broadway, considerable opposition was 
aroused on the part of abutting property owners who feared the 
injury that might be likely to arise from disturbances in the street 
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during the process of construction. An alternative route from 
Forty-second street southerly along the line of Seventh avenue 
has been under consideration. 

In the month of December, 1903, the Metropolitan Street Rail- 
way Company interests communicated with the Board upon the 
subject of the construction of another north and south rapid transit 
railroad, to be independent of the railroad now in course of 
construction. Gentlemen representing these interests informed 
the Board that if there should be adopted routes and plans of a 
new line so devised as to supplement the service to 'the traveling 
public rendered by the Metropolitan system, and if the terms of 
the contract prescribed by the Board should not seem unduly 
onerous, the Metropolitan interests would be a competitor for the 
contract for its construction and operation. It thus appeared that 
at the close of 1903, and before the present railroad was com- 
pletely constructed or under operation, there was before the 
Board the prospect of active competition by powerful interests 
for the right to construct and- operate additional lines of rapid 
transit communication in the City of New York. Upon this re- 
sult the Board feels that the citizens of New York are to be 
greatly congratulated. 

PLANS FOR BROOKLYN AND QUEENS. 

On March 12, 1903, the Chief Engineer of the Board pre- 
sented his report in regard to the boroughs of Brooklyn and 
Queens. He made no report in respect to the borough of Rich- 
mond for the reason, as it is stated by him, that after very careful 
study of the problem he had become convinced that the great 
expense involved in attempting to connect that borough with 
the Borough of Manhattan was entirely out of proportion to the 
population to be served. The report is given in full in the report 
of the Chief Engineer. 

After pointing out the extraordinary congestion at the Man- 
hattan terminal of the, present Brooklyn bridge, and the fact 
that in considering any plan for the relief of Brooklyn this 
question stands pre-eminent, he expressed the opinion that 
"some plan must be devised to bring the new bridges into har- 
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monious relation with the transportation faciHties." He there- 
fore proposed the following method of dealing with this sub- 
ject : 

First. — To construct a subway to be carried under Nassau 
and Orange streets in Brooklyn and the East river to Maiden 
Lane in Manhattan; thence along William street, Centre street, 
Grand street, and private property to the end of the Williams- 
burgh bridge at Delancey street where the subway tracks, with but 
iittle alteration of the bridge structure, could be connected with 
the elevated tracks on the bridge. This was intended to pro- 
vide a loop for the elevated railroads of Brooklyn by way of 
the WilHamsburgh bridge and this second Brooklyn tunnel. 
Provision was to be made to connect the proposed subway with 
the elevated tracks on the Manhattan bridge when the latter is 
completed, thus providing a second loop. 

Second. — The elevated trains to be removed entirely from 
the present Brooklyn bridge and the trolley cars transferred from 
the roadways to the original bridge tracks, thus restoring the 
roadways to the exclusive use of vehicles. 

Third. — To connect the Second Avenue Elevated Railroad in 
Manhattan with the elevated structure of the WilHamsburgh 
bridge and allow the construction of a temporary connection 
with the Brooklyn bridge, thus permitting the immediate opera- 
tion of a continuous loop. 

Fourth. — An extension of the present subway from Flatbush 
and Atlantic avenues, along Flatbush avenue to the Prospect 
Park and Plaza, and ultimately further in the same direction. 

Fifth. — Another extension of the present subway from Flat- 
bush and Atlantic avenues, southerly along Fourth avenue to 
Fort Hamilton. 

Sixth. — A tunnel from Atlantic avenue in Brooklyn, to White- 
hall street in Manhattan. 

Seventh. — An extension and development of the Brooklyn 
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Rapid Transit elevated system in various directions, especially 
towards Long Island City to a connection with the Blackwell's 
Island bridge, and also along Third avenue and Fifth avenue 
southerly. 

The problem of how to deal with the traffic over the Brook- 
lyn bridges was also considered by the Board in connection with 
the Bridge Commissioner, who, on September 9, 1903, trans- 
mitted to the Board a copy of his recommendations on the sub- 
ject, "to the end that the plans for rapid transit on both sides 
of the East river might be brought into harmony with track 
arrangements over the four East River bridges." His recom- 
mendations were briefly as follows: 

1. To extend the elevated tracks on the Williamsburgh 
bridge along Delancey street to a terminus at Elm street. 

2. To instal a moving platform on the Williamsburgh bridge 
upon the space set apart for two tracks of trolley cars. 

3. To retain the elevated tracks on the Brooklyn bridge, con- 
necting them with the elevated structure on Park Row, and carry- 
ing that ultimately to the Manhattan bridge, thus affording a 
loop. 

4. To extend one pair of tracks from the Manhattan bridge 
(which is to be constructed with four elevated tracks) along Canal 
street to West street, affording means of transfers to all north and 
south lines in the borough of Manhattan. 

5. To connect all the elevated trains on the bridge structures 
with the elevated roads in Brooklyn. 

6. In respect to the Blackwell's Island bridge, the Commis- 
sioner concurred with the Chief Engineer of this Board, that a con- 
nection should be made from the railroad tracks on that structure 
directly to the Second Avenue Railroad. 

MOVING PLATFORMS. 

The recommendation of the Bridge Commissioner in reference 
to a moving platform on the Wiliamsburgh bridge was related 
to a subject which had been for some time before the Board, 
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and before the Commissioner. Early in the year gentlemen 
interested in the subject had proposed to the Bridge Commis- 
sioner the construction of a moving platform to run over the 
west end of the Williamsburgh bridge, along Grand, Centre, 
and William streets to Wall street, and then by some suitable 
connection to Hanover Square or Bowling Green. This was sub- 
mitted by the Commissioner to the Board of Estimate and Ap- 
portionment, who transmitted it to the Rapid Transit Board. 

It appeared that the device proposed was similar to that in- 
stalled at the exhibitions in Chicago in 1893 and in Paris in 
1900. It consists of moving platforms running parallel to each 
other, but at different speeds ; so that passengers can step from a 
stationary platform to a moving platform, and from the first 
moving platform to another platform moving at a higher speed. 
On the last mentioned platform, seats could be installed. A 
public hearing on the subject was had by this Board, at which 
the device was fully explained, and moving pictures were ex- 
hibited showing the platform as it appeared in actual operation 
at the time of the Exposition in Paris. 

The general subject was referred to a committee of this 
Board and very fully and carefully considered by it. To the plan 
in general, the committee was favorable; but it was thought de- 
sirable to consider several details in reference to the route in the 
borough of Manhattan so. that it could not at all conflict with 
proposed or possible rapid transit railroads; and after the de- 
tails of route were settled, there remained some question as to the 
legal methods of carrying the plan into execution. 

Upon examination of the statutes, the counsel of the Board 
expressed themselves as being in doubt whether this Board could 
lay out a rapid transit route over a bridge. They said: 

"Our conclusion is that although it is not improbable that 
the Board has the power to lay out a rapid transit route 
over any one of the Brooklyn-Manhattan bridges, never- 
theless, the better course will be, if the Board think that in 
any case it may be proper for it to exercise such a power, 
to ask the Legislature for the slight amendment of the Act 
which would put the power beyond question. It is to be 
considered that in view of the great labor and great expense 
attending the establishment of a rapid transit road, it is a 
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practical and financial necessity to a contractor to know 
of a certainty that every part of the road is lawfully au- 
thorized; and, moreover, that while any doubt in this regard 
remains, there is involved the possibility of litigation, not 
to be set at rest until a decision of the Court of Appeals 
is secured." 

REQUISITE LEGISLATION. 

It thus appears that no new rapid transit construction of any 
large importance can be undertaken until legislation is secured 
covering two points, viz., the enlargement of the power of the 
City to borrow money for rapid transit construction, and the 
removal of the existing doubt as to the power of the Rapid 
Transit Board to lay out routes which should embrace the 
bridges belonging to the city. Both of these objects can be 
secured by very slight amendments to the existing Rapid Transit 
legislation. 

The general subject, however, of the terms upon which muni- 
cipal construction of rapid transit railroads in the city of New 
York should be constructed, became during the year 1903 the 
subject of some public discussion, and a measure known as the 
Elsberg Bill was introduced in the Legislature, which proposed 
some radical changes in the existing statutes. The question how 
far legislation ought to go was the subject of careful considera- 
tion by the Board. The points at issue are well stated in a letter 
from the late Mayor to the President of this Board from which 
the following extracts are taken : 

City of New York — Office of the Mayor. 

March 12, 1903. 
Hon. Alexander E. Orr, President, Board of Rapid Transit 
Railroad Commissioners: 

My Dear Sir — Referring to the interview which you have 
had with me, at the request and on behalf of the Rapid Transit 
Commission, with reference to legislation necessary to make 
possible further extensions of the subway system, it seems to 
me good judement to try to make clear to the people of the 
City the exact problem to be dealt with. 
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The Ra,pid Transit Law proceeds upon the theory that the 
City shall perfect a franchise, which it shall then offer for sale, 
for a term of years, to some one who will first construct the 
railroad called for and then operate it. By the terms of the law, 
the contractor must agree to pay, as rental, at least the interest 
upon the bonds issued by the City against the cost of construc- 
tion, and one per cent, in addition for a sinking fund. The 
contractor also furnishes the equipment. In order to make such 
a contract possible at a time when everything was experimental 
in this regard, the law also provided that the road and rolling 
stock thus constructed should be freg from taxation. On the 
other hand, the roadway belongs to the City, and at the termina- 
tion of the lease or franchise the road passes absolutely into the 
City's control. If the City then assumes control it pays for 
the equipment at its then value. 

Under these provisions of the lay the original subway con- 
tract was entered into in February, 1900, and the contractor, Mr. 
John B. McDonald, undertook to operate the road to be con- 
structed for a period of fifty years, with the option of an ex- 
tension, by mutual agreement, of twenty-five years more. 

At the outset it was supposed that the equipment required for 
satisfactory operation would cost about $7,000,000. It is now 
expected that the equipment will cost $17,000,0000. It is also 
rumored, although it is not definitely known, that the contrac- 
tor's profit upon the construction of the subway, as distinguished 
from the operation of the railroad, will be approximately 
$6,000,000. When it is considered that, only three years ago, 
there were only two bidders for this franchise — Mr. McDonald 
being the lower by $4,000,000, and that he put up his check for 
$150,000 as security for his bid without knowing whether he 
could find any one to finance the contract — it is apparent that the , 
change in the outlook as to underground roads that has come-' 
about in these three years is little less than phenomenal. This 
is even more clear when it is recalled that the Rapid Transit 
Commission tried in vain to interest the great railroad corpora- 
tions and the leaders of finance in the undertaking. 

The second contract entered into under the Rapid Transit 
Law was made last summer for the subway connecting the Man- 
hattan end of the East Ri-;er Bridge with the Battery, and by 
tunnel under the East river with Flatbush and Atlantic avenues, 
in Brooklyn. The estimated cost of this extension, including 
stations, as estimated by the Chief Engineer of the Rapid Tran- 
sit Commission, was $9,000,000, and it is believed that the actual 
cost will not differ very largely from this sum The contract 
was let, nevertheless, for $3,000,000, upon a lease of the franchise 



20 Mayor Lozv's Views on Legislation. 

for thirty-five years instead of fifty years, as in the first in- 
stance, with the same privilege of a further extension of twenty- 
five years with the City's consent. These figures, apparently, 
have but one interpretation, viz., that the estimated profit from 
operation of the railroad is great enough to justify the contractor 
in bidding something like $6,000,000 below cost. It is, perhaps, 
worth while to point out that the City saves on the second con- 
tract just what the contractor is supposed to have made out of 
construction under the first. * * * 

Now we are considering the proposals of the Chief Engineer 
to piece out the subway, as originally planned for Manhattan and 
the Bronx, in order to make it more complete, by adding a 
section here and a section there; to unite the various bridges 
crossing the East river, and to develop the subway system of 
Brooklyn. The question, therefore, is a vital one, in view of 
the facts as I have outlined them, what sort of legislation should 
be had in order to secure for the City not only the increased 
facilities desired, but also its proper share of the results of the 
proposed outlay. 

The Rapid Transit Law limits the sum that can be invested 
under it to $50,000,000, unless this sum is enlarged by act of the 
Legislature. It is clear, I think, that the Board of Estimate and 
Apportionment should be substituted in this respect for the 
Legislature, so that the City may use for subway purposes what- 
ever sum the Board of Estimate and Apportionment may deem 
proper. But, when this has been said, there still remain very 
grave problems to be considered. 

The Comptroller suggests that the freedom from taxation, 
which was originally thought necessary, is no longer either 
necessary or permissible. He also proposes that the City should 
be authorized to construct the subway on its own account, and 
to lease it, when constructed, to whom it will. So far as the 
question of taxation is concerned, I am inclined to agree with 
the Comptroller; and if the fragments of subway likely to be 
built in the near future were complete systems in themselves, I 
should also be inclined to agree, without reserve, to his second 
proposition. But the pieces of the subway proposed for Man- 
hattan and the Bronx are mere fragments to make more com- 
plete the system created by the first contract, the control of 
which has passed from the City for fifty years. The connection 
of the bridges and the extension of the Brooklyn subway system 
are equally dependent on existing facilities that are in private 
control for their greatest usefulness. I am apprehensive that 
the City might build any one, or all, of these sections, and find 
no lessee to operate them, except the company controlling what 
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would be in each case the main system. Were the City to build 
under these circumstances, such company might be able to com- 
mand the use of the City's subways practically upon its own 
terms — for, if the subways were constructed, the public demand 
that they should be immediately used would be irresistible, and 
the City might or might not be able to make a proper contract 
with the only company that could operate them at a profit and 
for a sinele fare. On the other hand, if the City's subway sys- 
tem is to be not only constructed in fragments, but operated by 
different companies, it is certain to be increasingly difficult to 
secure a single fare over all parts of the system, and universal 
transfers, even over the City's own lines. There remains to be 
considered, nevertheless, the fact that the contractor's profit on 
the construction of the first section is believed to be very large. 
It may be desirable, therefore, to secure competition in construc- 
tion, even if competition in operation is not to be had. I am 
inclined, therefore, to suggest that the City be given the option 
to construct additions to the subway system on its own account, 
provided that before it enters upon any such construction it shall 
have made a satisfactory contract for the use of the piece of 
road to be constructed by it. * * * 

Four things seem to me to be absolutely essential: I. A uni- 
form rate of fare over every mile of the road built by the use of 
the City's credit, from one end of the City to the other. II. That 
this uniform rate of fare, at first to be five cents, shall be reduced 
as rapidly as circumstances will permit. III. That, year by year, 
while the control of the City's system is in private hands, the 
City shall receive as large a percentage as possible of the earn- 
ings of the road. IV. That the City, and not the railroad, shall 
dictate the character of service to be given. * * * 

Bearing these requirements in mind, it may as well be taken 
for granted that the only bidder who is in a position to give to 
the City a uniform rate of fare over the entire system to be 
built with the City's credit is the Interborough Rapid Transit 
Company, which already controls the original subway and the 
first Brooklyn tunnel. I think amendments to the law may as 
well frankly recognize this fact and give to the City an option, 
by an amendment of section 32, to make contracts with this 
company, from time to time, for the extension of the subway 
system upon the best obtainable terms, just as the law now gives 
the City authority to make contracts with existing railroad cor- 
porations. Separate systems may, of course, be laid down where 
this situation would apply to other corporations than the Inter- 
borough Rapid Transit Company. If the law should be so 
amended, the law should also provide for the examination of 
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every such company's books by representatives of the City, and 
for a reduction of the rate of fare whenever the profit warrants it. 

The law should also provide, in my judgment, for the ter- 
mination of all contracts at the same date as the first contract, 
which runs for fifty years, thus bringing the entire system under 
the control of the City at the same time. There is very slight 
advantage to the City in coming into possession of fragments 
of a system at different times. On the other hand, the law 
should also provide for periodic readjustment of the terms upon 
which the franchise is to be enjoyed, at intervals not exceeding 
twenty-five years. In other words, I would apply to these fran- 
chises, having fifty years to run, the same principle of periodic 
revision of terms which has recently been applied to the Penn- 
sylvania franchise, which was granted in perpetuity. In the 
matter of taxation, I have this suggestion to make: The power 
houses are already subject to taxation, like other real estate; 
that which is not taxed is the franchise and the rolling stock, 
and what we call the interior equipment of the subway. The 
subway itself should not be taxed, for it belongs to the City. I 
venture the suggestion that every future extension of the road 
should be subject to taxation, during the term of the franchise, 
on the basis of the amount of money which the City is called 
upon to provide in order to secure such extension. Thus, if the 
City issues bonds for $5,000,000 in order to secure a given ex- 
tension, that extension would pay taxes on an assessed valuation 
of $5,000,000 for the whole term of the contract; if the City 
issues only $1,000,000 of bonds, taxes would be paid on only 
$1,000,000; and, if the contractors furnished their own money, 
so as to make no demand upon the City, they would pay no such 
tax. But, in this event, the City would own the road, at the end 
of the franchise, without having used its credit at all in order to 
secure it. The effect of such a provision, I think, would be 
greatly to limit the demands made upon the City's credit, and it 
might easily be, in some conditions of the money market, that the 
operating company would finance the cost of this extension, or 
of that, on its own account; at all events such a provision as to 
taxation would have the advantage of making the amount of 
taxes a fairly ascertainable quantity, thus removing from the 
domain of bargaining an element that might otherwise be of 
great uncertainty. 

This discussion is based, primarily, upon Mr. Parsons' sug- 
gestion as to Manhattan and The Bronx. It is practically cer- 
tain, however, that the connection and use of the East river 
bridges will require similar co-operation from the Brooklyn 
Rapid Transit Company, and all future extensions of the subwav 
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system in Brooklyn must command the like co-operation either of 
the Interborough Rapid Transit Company or of the Brooklyn 
Rapid Transit Company. In other words, unless the City's tran- 
sit system is to be broken up into fragments, with duplicate fares 
and conflicting management, there must be co-operation between 
the City and the private companies concerned. I think the real 
interests of the City require that this co-operation should be 
sought upon terms that protect the interests of the public as 
perfectly as good judgment can devise; and, if successfully 
sought, I think it will mean within a few years a single fare from 
one end of the City to the other over all roads, both public and 
private. 

In suggesting to you these suggestions in this form I have 
done so in the hope that they will evoke general criticism. The 
Question is too important to be approached by anybody other- 
wise than with an open mind. That, at least, I assure you, is 
the spirit in which I approach it, and the spirit in which these 
suggestions are made. 

Yours very truly, 

SETH LOW, Mayor. 
II. 
GRANTS OF FRANCHISES. 

Pennsylvania Franchise. 

As stated in the report of this Board for 1902, the certificate 
granting this franchise was approved by the Board of Aldermen 
on December 16, and by the Mayor on December 23, 1902. By 
its terms the franchise was to become void unless the company, 
within a limited time, secured the consents of the several muni- 
cipal authorities, and also the consents of the abutting property 
owners along their line, or (if such consents of property owners 
could not be obtained) of the Supreme Court. 

Delays necessarily incident to so great and novel an enter- 
prise have occurred; but before the close of the year 1903, all 
the necessary steps had been taken with the exception of obtain- 
ing consents for the use of the portions of streets and avenues 
in the borough of Queens where the railways approach the 
surface, near the intersection of Thompson avenue and Purves 



24 New York and Jersey Franchise. 

street. The reason why these consents were not obtained was 
stated by the company to be that they had not yet been able to 
perfect plans for necessary terminals and facilities required in 
connection therewith, and were therefore unable to determine 
whether any, and if so, what, consents or procedure would be 
necessary. 

In view of the company's statements, this Board has extended 
the time of the company to procure the necessary consents for 
changes in the borough of Queens until May 28, 1904. 

New York and Jersey Franchise. 

As stated in the report of this Board for 1902, this certificate 
was also approved by the Board of Aldermen on December 16 
and by the Mayor on December 23, 1902. It contained, among 
other things, the provision "that all plans for, and the method of 
doing the work, shall from time to time be subject to the ap- 
proval of the Board." Under this provision the company sub- 
mitted plans and specifications showing methods of construction 
which, with certain changes, were approved by this Board. 

The New York and Jersey Railroad Company duly obtained 
the consent of the municipal authorities and also the consents 
of the owners of a sufficient amount of property, with the ex- 
ception of the property abutting upon the line of the road in 
West loth street. In view of the difficulty of getting such con- 
sents, the time of the railroad to obtain them was extended by 
this Board. 

Hudson and Manhattan Franchise. 

On May 28, 1903, an application was received from the Hudson 
and Manhattan Railroad Company for a franchise to construct 
a tunnel from a point at or near the intersection of Broadway 
and Cortlandt streets in the orough of Manhattan to the 
boundary line between the cities of New York and New Jersey, 
opposite a point lying between Liberty and Fulton streets in Man- 
hattan. The Committee of the Board on Contracts made the 
following report in reference to this subject: 
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No. 320 Broadway, New York, 9th July, 1903. 
To the Board of Rapid Transit Commissioners: 

Your Committee, to which was referred the appHcation of the 
Hudson and Manhattan Railroad Company, respectfully reports 
that, in its opinion, the application should be granted upon proper 
terms. Your Committee has prepared the form of franchise 
herewith submitted, including terms which the Committee con- 
sider to be proper. The Railroad Company is prepared to accept 
such franchise, and in the opinion of your Committee it is to the 
interest of the City that it should be granted. 

Your committee has received satisfactory assurance of the 
pecuniary responsibility of the Railroad Company, and submits 
herewith the letter of W. G. McAdoo giving details upon that 
subject. The essential features of the proposed franchise are 
these : 

First — ^A grant by the City in perpetuity and subject to 
periodic adjustment of payments to the City at intervals of 
twenty-five years each of rights as follows : 

(a) To construct and operate a railroad for the carriage 
of persons and property, consisting of two tracks, beginning 
at a point in the boundary line between the States of New York 
and New Jersey, under the Hudson river, opposite the foot of 
Cortlandt street, in the Borough of Manhattan, and thence pro- 
ceeding easterly under the river and dock and bulkhead property 
to West street, at the foot of Cortlandt street; thence crossing 
under West street and proceeding under and along Cortlandt 
street, crossing under Washington and Greenwich streets, to a 
point in Cortlandt street west of and near the westerly line of 
Church street, and thence curving northerly under private proper- 
ty and crossing under Dey street and thence again under private 
property to Fulton street, west of and near the westerly line of 
Church street; thence curving to the west into Fulton street, 
and thence proceeding under and along Fulton street, crossing 
under Greenwich, Washington and West streets, and under dock 
and bulkhead property and under the Hudson river, to a point 
in the boundary line between New York and New Jersey nearly 
opposite the foot of Fulton street. 

(b) To maintain a terminal station in the easterly portion 
of the blocks bounded by Greenwich, Cortlandt, Church and 
Fulton streets, in the said Borough, the same being private 
property, and to use for such terminal and station and tracks 
and for sidings and connections, the underground portions of 
Cortlandt, Dey and Fulton streets contiguous to such terminal. 
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(c) To maintain a subway for foot passengers from such 
terminal under and along Dey street, crossing under Church 
street and Broadway to John street, so as to connect at Broad- 
way with the station of the Brooklyn-Manhattan Rapid Transit 
Railroad. 

(d) To run upon the railroad motors and cars and to use 
thereon all suitable railroad appliances, also to maintain and oper- 
ate telegraph wires, cables, conduits and ways for distribution 
of power, heat and light, and other appurtenances for use of the 
railroad. 

But such grant to be subject to the limitation and conditions 
hereinafter prescribed. 

Second — The requirement of the consent of the proper muni- 
cipal authorities and also of abutting property owners on the 
street or the consent of the Supreme Court in lieu of such con- 
sent of property owners. 

Third — The obligation of the Company to begin construction 
within three months after obtaining the necessary consents, and 
to complete the railroad within five years after construction shall 
begin. 

Fourth — Payments by the Company to the City for the first 
twenty-five years as follows : 

(a) A charge of $ioo per annum for the right to enter the 
City, including the aoproaches from the west to the pier line. 

(b) A charge for the right within the pier Hne and for 
underground portions of streets and for the passenger subway 
under Dey street and Broadway at the rate of 50 cents per linear 
foot of single track or subway per annum for the first ten years, 
and of $1 per annum per linear foot during the next fifteen years. 

(c) A charge for the underground portions of Cortlandt, 
Dey and Fulton streets near the terminal station, and where the 
Company's tunnel construction comes within 16 feet and 8 inches 
of the surface, at the rate of 40 cents per superficial square foot 
per annum for the first ten years, and of 80 cents per annum per 
superficial square foot for the next fifteen years. 

(d) A further annual sum for tunnel rights under the street 
of 3 per cent, of the gross receipts of the New York portion of 
the railroad for ten years and 5 per cent, for the next fifteen 
years. Such gross receipts are fixed for the first twenty-five 
years at $300,000 per annum, whether in fact such gross re- 
ceipts shall be more or less. 

Such annual payments are estimated by Mr. McLean, the 
Comptroller's expert, as follows: 
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Schedule. 

FIRSl NEXl 

10 YEARS. IS YEARS. 

For entrance or river right $ioo oo $ioo oo 

For rights under dock property, streets in Manhat- 
tan and for the passageway to the easterly side 
of Broadway (on the estimated basis of 3,650 
feet of single track and 520 feet for the pas- 
sage way) at 50 cents per foot per annum for 
ID years and $1 per annum for the next IS 
years 2,050 00 4,100 00 

For street or vault rights in Cortlandt, Dey, and 
Fulton streets contiguous to terminal station, 
estimated at 4,742 feet, at 40 cents per square 
foot per annum for 10 years and 80 cents per 
square foot per annum for the next IS years. . 1,896 80 3,793 60 

Note. — This is to be increased for the space 
under Cortlandt and Fulton streets and east 
of Greenwich street, where the railway ap- 
proaches within IS feet of the surface, such 
space being considered as vault space. 

Additional payment for tunnel rights under 

streets 9,000 00 iS,ooo 00 



In all, estimated per annum, but subject to increase 

as above $13,046 80 $22,993 60 

The amounts of the charges are to be readjusted at the end 
of twenty-five years. If the City and Company shall not then 
agree, the readjusted rates are to be determined by the Supreme 
Court. 

Fifth — The railroad to be entirely in tunnel except at the ter- 
minal station, which is to be on property privately owned or 
controlled by the Company, and is to include, besides, the under- 
ground contiguous portion of Cortlandt, Dey and Fulton streets. 

No part of the railroad structure except its terminal station 
shall approach within 5 feet of the exterior line of any street, 
and the uppermost part of the tunnel shall not approach nearer 
than 16 feet 8 inches to the surface of any street, except that 
in Cortlandt and Fulton streets, between the easterly side of 
Greenwich street and the terminal station, the tunnel may, ac- 
cording to grade necessity, approach to within not less than 3 
feet and 6 inches of the surface. The Company to properly care 
for sewers, water, gas and other underground structures law- 
fully in the street, and at its own expense to keep properly paved 
the portion of Dey street contiguous to its terminal station. The 
subway for foot passengers under Dey street and Broadway 
not to exceed in width over all 15 feet, and no part of it to 
approach within nearer than 24 feet to the surface of the street, 
such subway to be placed wherever in the street shall be re- 
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quired by the Board. The Board and the City to have the right 
to alter the location of such subway, or if it should be needed for 
municipal purposes to entirely close it, and in case of entire 
closing no allowance to be made to the Company except the 
abatement of the charge per linear foot for such subway. 

Sixth — The Company to make good all damage done to prop- 
erty of the City and to make good to abutting owners all damage 
resulting from any fault or negligence of the Company, or of 
any contractor or employee in the construction or operation of 
the railroad. 

Seventh — Tunnel excavation to be done without disturbing 
the surface of the streets, except the portions of Cortlandt and 
Fulton streets adjoining the terminal; but the Board may, wher- 
ever local conditions make surface excavation necessary for effi- 
cient construction, permit such excavation. The tracks to be 
of the most approved plan to avoid noise or tremor. The plans 
and methods of doing the work to be subjet to the approval of 
the Board. 

Eighth — The motive power to be electricity or such other 
power not involving combustion in the tunnel as may be ap- 
proved by the Board. 

Ninth — The Company to have no power to carry on local 
traffic. 

Tenth — The railroad to be diligently and skilfully operated 
with due regard to the convenience of the traveling public. 

Eleventh — The City to have a lien upon the franchise and real 
property of the Company under the river and streets to secure 
payment of rental charges. 

Twelfth — The rights of the City to be enforceable by action 
for specific performance, mandamus or otherwise. 

Thirteenth — The Company not to oppose, but upon the re- 
quest of the Board to consent to, the construction of any rapid 
transit railroad over, along or under any portion of any of the 
streets to be occupied by the railroad, which shall not actually 
interfere with the structure authorized by the franchise. 

Fourteenth — The City to have ample right of inspection and 
of entry upon the railroad. 

Fifteenth — The Company to so strengthen all parts of its rail- 
road under streets as that the same shall support safely any 
structure superimposed by public authority. 
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Sixteenth — The Company to have the right to convey of mort- 
gage the franchise, but every grantee, whether directly or under 
the mortgage, to assume the obligations already assumed by 
the Company; and no grant to relieve the Company of its ob- 
ligation. 

The Board will observe that in general this franchise follows 
closely the franchise already granted to the New York and Jer- 
sey Railroad Company, the terms of which were minutely and 
carefully considered by the Board; and this Committee needs to 
add little to what was said in its report to the Board, dated July 
I, 1902, upon that franchise. 

Substantially the same justification for a perpetual grant exists 
in this case as existed in the New York and Jersey case. The 
tunnel authorized by this franchise at the west ends at the bound- 
ary line between the States of New York and New Jersey; and 
from that line west the tunnel must be continued under the 
authority of New Jersey. It is obvious that the New York grant 
is susceptible of use only in connection with the New Jersey part 
of the tunnel under the Hudson river. If the New York grant 
were limited, then at the end of the limited term the grant would 
be of no use or advantage to the City. A readjustment of 
rental charges at twenty-five year intervals will, in cases like this, 
give the City all the practical advantage of a limitation of the 
life of the grant. 

The charge per square foot for vault spaces is 40 cents for the 
first ten years and 80 cents for the next fifteen years, as against 
II cents and 22 cents for the same period in the New York and 
Jersey franchise. But the theory upon which the charges are 
settled is the same in each case. In the present franchise the 
abutting propertv is of proportionally larger value than was the 
abutting property upon Greenwich, Christopher and West Tenth 
streets in the New York and Jersey franchise. The theory of 
the Board is that the street spaces should be valued relatively 
to the value of the abutting property. 

The Tunnel Company has desired, and it is the interest of 
the traveling public, that there should be easy communication 
between the Company's terminal station and the proposed rapid 
transit station at Broadway and Dey street. This can be accom- 
plished only by a subway for foot passengers extending from the 
Company's terminal station on the west side of Church street 
under Dey street to the subway station on the west side of 
Broadway, and under Broadway to the subway station on the 
east side of Broadway. The Committee, however, does not think 
that the City should be absolutely committed to this grant. The 
proposed franchise provides, therefore, that in case any muni- 
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cipal necessity shall arise, then upon the requirement of the 
Board or the City, the location under the streets of such passenger 
subway shall be changed, or, if necessary, such subway entirely 
closed and surrendered. So long as a footway is used the Com- 
pany will pay for it at the same rate as for a single track of 
railroad. 

Respectfully submitted, 

A. E. Orr, 
Chas. S. Smith^ 
Edward M. Grout, 

Committee. 

The Board devoted much time and attention to the form of 
the certificate to be granted to this company, and on November 
24, 1903, adopted a form of certificate which was acceptable both 
to the members of this Board and to the railroad company. As 
finally adopted, the certificate was transmitted to the Board of 
Aldermen on November 30, 1903, with the following communica- 
tion: 



To the Honorable the Board of Aldermen of The City of New 
York : 

The Hudson and Manhattan Railroad Company, hereinafter 
called the Tunnel Company, is a railroad corporation incorporated 
under the laws of the State of New York, for the purpose of 
constructing and operating a tunnel railroad in The City of New 
York, to be connected with a railroad or railroads within the 
State of New Jersey, and thereby forming a continuous line for 
the carriage of passengers and property between a point or points 
within and a point or points without the City, and more particu- 
larly a tunnel railroad having its eastern terminus in the easterly 
portion of the blocks bounded by Greenwich, Cortlandt, Church 
and Fulton streets, in Manhattan Borough in the said City; and 
thence extending westerly, and to be connected with a railroad 
or railroads in the State of New Jersey, and thus forming a 
continuous line for the carriage of passengers and property be- 
tween such easterly terminus of the said railroad of the Tunnel 
Company within the City and points along the lines of such 
railroads in the State of New Jersey. 

The Tunnel Company, pursuant to section 2 of chapter 4 of 
the Laws of 1891, as amended by chapter 584 of the Laws of 
1902, which entire statue, as amended by various acts, as is now 
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in force, is hereinafter called the Rapid Transit Act, made appli- 
cation to the Board of Rapid Transit Railroad Commissioners 
for the City of New York, for authority to lay railroad tracks 
along a certain route within the City, and to have and maintain 
therein a terminal station, and to acquire in the City terminal 
and other facilities necessary for the accommodation of the 
traveling public, and to construct and operate its railroad along 
the said route and under lands, streets, avenues, rivers, high- 
ways and public places in the City, with necessary sidings, plat- 
forms, stations, facilities for access to the surface and other ap- 
purtenances, and with the right to emerge to the surface upon 
private lands at the terminus thereof in Manhattan Borough, all 
as set forth in the certificate dated November 24, 1903, herein- 
after more particularly referred to, and to transport over the said 
railroad passengers or freight, or both. The Board on the 24th 
day of November, 1903, by a concurrent vote of more than six 
of its members, as follows: Alexander E. Orr, John Clafhn, 
Woodbury Langdon, Charles Stewart Smith, Morris K. Jesup, 
Seth Low, Mayor, and Edward M. Grout, Comptroller, fixed and 
determined the locations and plans of construction of said rail- 
road of the Tunnel Company upon such route, and all such tracks 
and facilities, the times within which they shall be respectively 
constructed, and the compensation to be paid therefor to the 
City by the Tunnel Company, and also prescribed such terms, 
conditions and requirements as to the Board appeared to be just 
and proper for the grant in question, including the terms, con- 
ditions and requirements provided by the Rapid Transit Act, and 
including .among them a provision that the Tunnel Company 
shall, from the time of the commencement of the operation of 
such railroad, under the determination of the Board, annually 
pay to the City a sum or rental for a period of twenty-five years, 
beginning with such operation, and also providing for a readjust- 
ment of the amount of such sum or rental at the expiration of 
such period, and at .intervals thereafter of twenty-five years. 
The said locations, plans of construction and compensation to 
the City, and terms, conditions and requirements are fully set 
forth in the certificate dated November 24, 1903, a copy of which 
is transmitted herewith. A copy of a written instrument, duly 
executed and acknowledged by the Hudson and Manhattan Rail- 
road Company, accepting the franchise contained in the said cer- 
tificate, and all the terms, conditions and requirements thereof, 
is annexed to said certificate, and is also transmitted herewith. 
The views of the Board, with reference to the aforesaid applica- 
tion and certificate, are stated in the communication to the Board 
dated July 9, 1903, made by a Special Committee of the Board, 
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composed of Alexander E. Orr, Chairman; Charles Stewart 
Smith and Edward M. Grout, Comptroller, a copy of which is 
transmitted herewith. Since such report was made, the form 
of franchise has been changed in two respects only, there having 
been added to Article IX. a provision, as follows : 

"In case at any time, in the opinion of the Board, the 
Timnel Company shall fail to carry out the foregoing pro- 
vision, in any. proceedings which may be instituted by any 
proper authority to compel a compliance therewith, the bur- 
den of proof shall be upon the Tunnel Company to show that 
it is discharging the duties and obligations imposed by this 
section." 

This has been added in order that if and where there shall 
be any controversy whether the holder of the franchise per- 
forms its full duty to the public, the public shall have the advan- 
tage of devolving the burden of proof upon the holder of the 
franchise. 

The other change has been in adding to Article XIV. a pro- 
vision which puts it beyond doubt that, in case of any merger 
of a corporation owning the franchise, the new or consolidated 
or merged corporation shall be subject to all the obligations of 
the franchise. 

The Board believes that it is for the interest of the public 
and of The City of New York that the necessary constitutional 
consents to the construction and operation of the said railroad 
of the Tunnel Company should be obtained as soon as possible. 

In witness thereof, the Board of Rapid Transit Railroad Com- 
missioners for The City of New York has caused its ofiScial seal 
to be hereto affixed, and these presents to be signed by its 
President and Secretary, this ist day of December, 1903. 

Board of Rapid Transit Railroad Commissioners for the 
City of New York, 

A. E. Orr, President. 

Bion L. BurrowSj Secretary. 



The certificate was approved by the Board of Aldermen on 
December 22, 1903, and by the Mayor on December 29, 1903. 

The complete form of the certificate will be found in the 
appendix. 
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New York Connecting Railroad Company. 

On June ii, 1903, a communication was presented from this 
company asking for a right to extend its lines under the pro- 
visions of §32 of the Rapid Transit Act. It appears from the 
statements made that this company owns a railroad lying wholly 
within the limits of The City of New York, having its termnius 
in the Borough of Queens. The stock of this company is owned 
jointly by the Pennsylvania Railroad Company and the New 
York, New Haven & Hartford Railroad Company. 

Arrangements have been made by them for a through line 
of railroad for the transportation of freight and passengers via 
the new tunnel line extending from New Jersey through and 
under the North river, the Borough of Manhattan, the East river, 
to the Borough of Queens. Freight is also to be carried by ferry 
from Greenville, New Jersey, to Bay Ridge, and thence to the 
Connecting Railroad, The applicant proposed an extension from 
the present terminys in Queens over the East river and over 
Ward's and Randall's Islands to a point of connection in the 
borough of The Bronx with the railroad of the New York, New 
Haven and Hartford Railroad Company. 

This application is still under examination by the Board. 

III. 

PROGRESS ON MANHATTAN - BRONX RAILROAD 
DURING 1903. 

The report of the Chief Engineer hereto appended sets forth 
fully the process of the work of construction. 

The total amount expended for work done and 
materials furnished under the contract up to 
January i, 1903, was $23,464,000 

The amount so expended during the year 1903 was. . 6,930,000 

Making a total expenditure to date of $30,394,000 

As the contract price is $35,000,000, and as the payments under 
the contract are made according to the proportion of work done 
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and materials furnished, it appears that at the close of 1903 the 
contractor's work was nearly 90 per cent, completed. 

This work would doubtless have been still further advanced 
if it were not for serious delays caused by strikes both upon the 
subway itself and also upon the power house and other equipment, 
which the contractor is bound to supply at his own expense. 

During the progress of the work many troublesome questions 
have arisen in connection with the acquisition of rights of way 
under private property. 

Condemnation proceedings were resorted to in order to secure 
such easements at Eighth street and Park avenue and at 103rd 
street and Broadway. At the north-east corner of 42nd street 
and Broadway an arrangement was made with the owners of the 
fee, -but it became necessary to resort to condemnation proceed- 
ings to determine the rights of their tenants ; and as the building 
at this point had to be taken down and then rebuilt, great diffi- 
culty was experienced in adjusting the rights of the several 
parties. 

At the corner of Park avenue and 42nd stieet, and at the 
north-westerly corner of 42nd street and Broadway, the neces- 
sary easements were purchased from the owner, the Subway 
Realty Company. 

At other points the Interborough Rapid Transit Railway Com- 
pany has purchased the land, under an agreement with this 
Board substantially to the effect that during the year 1904 the 
land shall be sold subject to the right of way; and that the 
difference between the original cost of the land, and the price 
realized on such sale, shall be paid by the city as the cost of 
the easement. The places as to which such an arrangement has 
been made are: 

104th street, east of Broadway (Manhattan). 

141st street and Lenox Avenue (Manhattan). 

149th street and Harlem river (Bronx). 

Hillside and Eleventh avenues (Manhattan). 

At various points along the route, requests have been received 
from the owners of property abutting on stations that they might 
be permitted to open a doorway from their premises directly on 
to the station platforms. Arrangements to this eifect have been 
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made in connection with the acquisition of rig-hts of way through 
private property at the 8th street and Fourth avenue, 42nd 
street and Park avenue, and 42nd street and Broadway Stations. 
It is behaved that these passageways will prove a great conve- 
nience to the traveling public, while -an undoubted advantage to 
the business property into which they lead. 

The City in making the arrangements above referred to, has 
received a consideration in connection with the grants of rights 
of way. But similar applications have been made at points 
where the subway lies wholly within the street; and in such 
cases questions of a different character arise. The Board has 
now under consideration the adoption of some rule as to com- 
pensation to The City for the rig'ht to make entrances from 
private property to rapid transit stations. 

THIRD TRACK ON THE UPPER WEST SIDE. 

As stated in the report for 1902, the contractor requested 
authority to construct an extra third track from the north portal 
on the west side line of the Manhattan-Bronx road near Fort 
George to the southern terminus at Kingsbridge. On January 
15, 1903, the Board authorized the construction of an additional 
track along this portion of the road, upon condition that the cost 
should not exceed $185,000 and that the work should be done and 
paid for as extra work under the contract, and that rental should 
be paid by the contractor in all respects as if the additional 
track in question had been originally authorized by the contract 
for construction and operation. 

WESTCHESTER AVENUE CONNECTION. 

Reference has already been made to the proposed connection 
between the rapid transit railroad on Westchester avenue and the 
existing elevated railroad on Third avenue at 149th street. The 
advantage of such a connection is that through trains can be 
operated from a point near the Bronx Park by a direct line 
to all points south of the Flarlem river connecting the South 
Ferry and City Hall by the elevated railroads. Passengers along 
the Lenox avenue line of the present subway would thus have 
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better service because the Lenox avenue line would be re- 
lieved of some part of the traffic from the northeastern portion 
of The Bronx. 

As this proposed addition involved a new route, it was neces- 
sary to obtain the approval of the municipal authorities. Ac- 
cordingly, a communication was addressed to the Board of Alder- 
men, recommending the approval of the additional Westchester 
avenue connection as follows: 

To the Honorable the Board of Aldermen of The City of New 
York : 

The Board of Rapid Transit Railroad Commissioners for 
The City of New York heretofore and on or about the 4th day of 
February, 1897, submitted to the Common Council of The City 
of New York as then constituted a report with respect to the 
proposed rapid transit railroad in the said City. 

Since the said report was made the routes and general plan 
for the rapid transit railroad above mentioned have ben duly 
approved by the municipal authorities of The City of New York 
and by the Appellate Division of the Supreme Court for the First 
Judicial Department, and on the 21st day of February, 1900, a 
contract for the construction and operation of said rapid transit 
railroad was duly made with John B. McDonald, contractor, by 
The City of New York, acting by the said Board. The said 
contractor is now engaged in the construction of the said rail- 
road pursuant to the terms of said contract. 

The said contractor desires, and the said Board having duly 
made the inquiries and investigation proper in the premises, ap- 
proves an addition to the routes and the general plan for the said 
railroad as heretofore adopted (such additioji being known as 
the Westchester avenue connection), and has determined and 
established the addition by resolution adopted July 16, 1903, of 
the concurrent vote of six of its members, and for the purpose of 
the said addition has duly entered into - an agrement with the 
said contractor bearing date the i6th day of July, 1903. A copy 
of the said agreement containing the resolution of July 16, 1903, 
is hereto annexed. 

The said resolution of July 16, 1903, and the addition to the 
routes and general plan therein mentioned are now submitted to 
your Honorable Board for approval if it shall see fit to approve 
the same. 

This addition to the original Voute will connect at Third avenue 
and One-Hrmdred and Fortv-ninth street and the East Side Hne 
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of the Manhattan-Bronx Railroad, now being constructed bv the 
City, with the Third avenue Hne of the Manhattan Elevated Rail- 
road Company. Since the routes and the general plan were 
adopted the Interborough Rapid Transit Company, to which has 
been assigned the lease for the operation of the Manhattan-Bronx 
Railroad, has acquired and is now operating the Manhattan 
Elevated Railroad system, and such connection is now possible 
and, in the opinion of this Board, most advantageous to the 
traveling public. Provision has been made in the contract that 
a passenger traveling on the Manhattan-Bronx Railroad from 
the north shall have the choice, without additional fare, of con- 
tinuing south on the Manhattan-Bronx Railway or upon its pro- 
posed addition, and thence southerly upon the Third avenue 
line of the Manhattan Railroad Company ; and that a- passenger 
traveling north upon the Third avenue line of the Manhattan 
Railroad Company shall have the choice, without additional 
fare, of continuing north on said line or continuing easterly 
upon the said proposed addition, and thence along the Manhattan- 
Bronx Road, Westchester avenue, to the northeasterly terminus. 
In witness whereof this Board has caused its seal to be hereto 
affixed and these presents to be witnessed by its President and 
Secretary this 6th day of October, 1903. 

A. E. Orr, President, 
BiON L. Burrows, Secretary. 

The proposed additional route on Westchester avenue was ap- 
proved by the Board of Alderman on December 15, 1903, and by 
the Mayor on December 22, 1903. Efforts to obtain the approval 
of the abutting property owners were not successful, and it was 
therefore necessary to apply to the Appellate Division of the 
Supreme Court for authority to construct this addition. Such 
authority, it is hoped, will shortly be obtained. 

FORT LEE ferry EXTENSION. 

On June 24, 1903, the Interborough Rapid Transit Company 
informed the Board that it had made an arrangement with the 
company operating Fort Lee Ferry, by which passengers could 
be carried over the Rapid Transit Railroad and the ferry for a 
single fare of five cents, provided an elevated railroad could be 
constructed to connect the rapid transit viaduct with the ferry. 

The advantages of such an extension were so apparent to this 



Fort Lee Ferry Connection. 



Board that it had little difficulty in agreeing to the construction 
of the proposed extension, and in entering into a contract for 
its construction and operation as an extension of the present 
rapid transit railway. As the extension involved the use of Man- 
hattan street, it was of course necessary to obtain the consents 
of the municipal authorities and the abutting property owners. 

The following communication was therefore addressed to the 
Board of Aldermen: 

To the Honorable the Board of Aldermen of The City of New 
York: 

The Board of Rapid Transit Railroad Commissioners for The 
City of New York heretofore and on or about the 4th day of 
February, 1897, submitted to the Common Council of The City 
of New York, as then constituted, a report with respect to the 
proposed Rapid Transit Railroad in the said City. 

Since the said report was made the routes and general plan for 
the Rapid Transit Railroad above mentioned have been duly 
approved by the municipal authorities of The City of New York 
and by the Appellate Division of the Supreme Court for the 
First Judicial Department, and on the 21st day of February, 1900, 
a contract for the construction .and operation of said Rapid 
Transit Railroad was duly made with John B. McDonald, Con- 
tractor, by The City of New York, acting by the said Board, 
The said Contractor is now engaged in the construction of the 
said railroad, pursuant to the terms of said contract. 

The said Contractor desires, and the said Board, having duly 
made the inquiries and investigation proper in the premises, 
approves an addition to the routes and general plan for the 
said railroad, as heretofore adopted (such addition being known 
as the Fort Lee Ferry Extension) , and has determined and estab- 
lished the said addition by resolution adopted July 16, 1903, by 
the concurrent vote of six of its members, and for the purpose 
of said addition has duly entered into an agreement with the 
said Contractor bearing date the i6th of July, 1903. A copy 
of the said agreement containing the resolution of July 16, 1903, 
is hereto annexed. 

The said resolution of July i6th, 1903, and the addition to the 
routes and general plan therein mentioned are now submitted to 
your Honorable Board for approval, if it shall see fit to ap- 
prove the same. 

This additional route is approved by this Board, because, in its 
opinion, this connection between the Manhattan Street Station 
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of the west side line of the Manhattan-Bronx Railroad, now 
being constructed by the City, and the entrance to the ferry 
operated by the New Jersey and Hudson River Ferry Company 
at the foot of West One Hundred and Thirtieth street will be of 
of great convenience to the traveling public. 

This Board has been informed that the Interborough Rapid 
Transit Company, to which has been assigned the lease for the 
operation of the Manhattan-Bronx Railroad, has made arrange- 
ments with the Ferry Company for the improvement of the 
ferry service. 

In witness whereof this Board has caused its seal to be hereto 
affixed and these presents to be witnessed by its President and 
Secretary this 6th day of October, 1903. 

A. E. Orr, President. 

BiON L. Burrows, Secretary. 

The proposed Fort Lee extension was neither approved nor 
disapproved by the Board of Aldermen before the close of the 
year, so that it became necessary to resubmit the matter to the 
new Board, which was to come into existence on January i, 
1904. 

PARK AVENUE DEVIATION. 

This Board in its report for 1902 gave the history of certain 
litigation which had for its purpose the closing of the easterly 
tunnel on Park avenue, between Thirty-fourth and Forty-second 
streets, on the ground that this was not built on the lines author- 
ized by the municipal authorities and the Supreme Court. 

The latest judicial utterance on the subject, to which reference 
was made in the former report, was the opinion of Mr. Justice 
Leventritt at Special Term, in which he expressed himself as 
satisfied "that there has been in this section of Park avenue a 
substantial and as yet unauthorized deviation from the estab- 
lished plan." Nevertheless, the learned Judge declined to grant 
an injunction, placing his decision on grounds affecting the 
public safety and the public interest. He said: 

"The slight injury to the plaintiff is quite lost in the 
magnitude of the public improvement and the large public 
need. Quite a different question might be presented if the 
illegality complained of were incurable. If the entire con- 
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struction were unauthorized and could never be validated^ 
the plaintiff, upon adequately showing irreparable damage 
peculiar to himself, might see his rights rise paramount 
even in this form of action. But the deviation from the 
established plan can be made legal. FaiHng to obtain con- 
sent of the property owners, application may be made to the 
Appellate Division to sanction the departure from the original 
plan. The preliminary steps to this end have been taken 
and the affidavits contain the assurance that the proper form 
of application is about to be made. While the court will 
ordinarily concern itself with existing facts, I believe I am 
justified, in view of the public interests involved, in taking 
the ultimate and probable correction of the unsanctioned 
step into consideration." 

In accordance with this intimation the Board resolved, on 
April i6, 1903, that the Easterly tunnel section on Park 
avenue between Thirty-third and Forty-second streets should 
be modified so as to conform to the line of the road as actually 
constructed. This resolution was transmitted to the Board of 
Aldermen with the following communication : 



Office of the Board of Rapid Transit Railroad Commis- 
sioners, FOR THE City of New York, 

320 Broadway, New York City. 

To the Honorable the Board of Aldermen of The City of New 
York : 

The Board of Rapid Transit Railroad Commissioners of The 
City of New York heretofore and on or about the 4th day of 
February, 1897, submitted to the Common Council of The City 
of New York as then constituted, a report with respect to the 
proposed Rapid Transit Railroad in the said City. 

Since the said report was made the routes and general plan 
for a rapid transit railroad, therein mentioned, have been duly 
approved by the local authorities of The City of New York and 
by the Appellate Division of the Supi-eme Court for the First Judi- 
cial Department, and on the 24tK day of February, 1900, a con- 
tract for the construction and operation of said Rapid Transit 
Railroad was duly made with John B. McDonald, Contractor, 
by The City of New York, acting by the said Board. The said 
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contractor is now engaged in tiie construction of the said rail- 
road pursuant to the terms of said contract. Along that portion 
of the route under Park avenue the tunnel has been constructed 
and, as was believed, in conformity with the said routes and 
general plan, in two sections, a westerly tunnel section and an 
easterly tunnel section, each tunnel section containing two tracks. 
The said Board, having made the inquiries and investigation 
necessary or proper in the premises, has determined, in order 
that the validity of the present construction of the tunnel under 
Park avenue may be established beyond any question, that a 
modification and amendment of the said routes and general 
plan is necessary for the interests of the public and of The City 
of New York, and has determined and established, subject to the 
consents and approvals necessary to be first obtained, the said 
routes and general plan' as so modified and amended by resolu- 
tion of April i6, 1903. A copy of the said resolution is hereto 
annexed. 

The easterly tunnel section under Park avenue described in 
the modification and amendment to such routes and general plan 
is now substantially complete. Its construction was begun along 
the present site late in the year 1900, and with but slight inter- 
ruption it was continued until its substantial completion in Feb- 
ruary, 1903. The excavation and the mason work, walls and roof 
are finished and the only remaining work necessary to fit such 
easterly tunnel section for its final uses consists of the prepara- 
tion of the roadbed and the laying of the rails. The City has 
already expended upwards of six hundred thousand dollars 
($600,000) in the construction of this easterly tunnel section. 
It has been the belief of this Board and its Chief Engineer and 
also of the Rapid Transit contractor and his Chief Engineer, 
and it is their present claim and position that the present site 
of such easterly tunnel section is within the scope of the text 
as well as of the general intention of the routes and general 
plan of the Manhattan-Bronx railroad as they were submitted to 
and approved by your Honorable Body or its predecessor in 
March, 1897. It was and is the view of this Board that the re- 
quirement of connections with the tracks and facilities of the 
Grand Central Station and the practical impossibility of permit- 
ting grade crossings in carrying out such requirements made 
necessary, and therefore justified, within the scope of the routes 
and general plan, the placing 6f the easterly tunnel section far 
enough to the east to permit the ultimate construction m Park 
avenue of three additional track.s between the present easterlv 
tunnel section and the- present westerly tunnel section, such three 
additional tracks to be carried underneath the two tracks con- 
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tained in the present easterly tunnel section as they curve west- 
erly from Park avenue into Forty-second street. But this view 
of the Rapid Transit Board was attacked in several law suits 
brought by property owners on the east side of Park avenue who 
sought injunctions to restrain the construction or use of the east- 
erly tunnel section. The Rapid Transit Board and the City have 
thus far been successful in such litigations ; but Mr. Justice Giege- 
rich and Mr. Justice Leventritt of the Supreme Court of this 
State, and Judge Lacombe of the United States Circuit Court 
have expressed the opinion that such easterly tunnel section is 
not within the authority of the original routes and general plan. 
In view of the Board and its Counsel, these judicial expres- 
sions are not technically binding; but they represent the view of 
distinguished j udges ; and the Rapid Transit Board feels bound, 
and trusts that your Honorable Body will feel bound to defer to 
such expression. This Board has promised the Supreme Court 
that it would take this proceeding for the validation beyond doubt 
of the site of such easterly tunnel section ; and it therefore sub- 
mits the matter to your Honorable Board. It is proper to point 
out that if the site of the easterly tunnel section should not be 
thus validated, and if any court should hereafter hold that it can- 
not be used for rapid transit Durposes, several most unfortunate 
results would follow. In the first place the City might lose its 
very large investment in construction of such easterly tunnel 
section. In the second place the City might incur a large expense 
in the construction of another easterly tunnel section. In the third 
place the operation of the rapid transit road would be delayed to 
a certainty for a period as great as one year, and, perhaps, for a 
much longer period. 

The said resolution of April i6, 1903, and the modification and 
amendment of the routes and general plan therein contained 
are now submitted to your Honorable Body for approval. 

In witness whereof, this Board has caused its seal to be hereto 
affixed and these presents to be witnessed by its President and 
Secretary, this 17th day of April, One thousand nine hundred 
and three. 

A. E. Orr, President. 
BiON L. Burrows, Secretary. 

The Board of Aldermen approved the action of this Board 
by a resolution adopted June 2, 1903, and the same was signed 
by the Mayor June 11, 1903. 

Application was subsequently made to obtain the consents of 
the property owners, and this effort failing, the necessary appli- 
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cation was made to the Appellate Division for the appointment 
of Commissioners to determine whether this part of the subway 
ought to be operated. The order appointing Commissioners 
was entered on December i8, 1903, although opposed by prop- 
erty owners who claimed damages. The Court said : 

"We think that the motion to appoint Commissioners 
should be granted. In case such Commissioners report in 
favor of the petitioners, the rights of abutting owners to 
damages, etc., can be protected in the final order." 

PROPOSAL FOR STATION AT CENTRAL PARK WEST. 

Early in the year 1903 owners of property and residents in the 
neighborhood of 104th street and Central Park West strongly 
urged upon the Board the establishment of an additional station 
at that point. The reasons presented were that the distance of 
this point from the two nearest subway stations was too great to 
afford proper accommodation to the residents of the vicinity; 
that the large traffic on Central Park West would necessarily 
and naturally be tributary to such a station ; and that an open- 
ing at or near this point ought to be provided as a place of 
exit in case of accident. The Board, while fully recognizing the 
force of this reasoning, was unwilling to undertake the work if 
it was likely to delay the opening of the road. It was also 
pointed out by the Chief Engineer that the existence of a local 
station at Central Park West would inevitably diminish the fa- 
cilities afforded to persons using the Lenox avenue and Bronx 
line. 

After careful consideration the Board decided not to con- 
struct the proposed station, in view of the opinion of the Chief 
Engineer and the Contractor that it could not be built without 
causing serious delay in the completion of the subway. 
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IV. 

PROGRESS ON THE BROOKLYN-MANHATTAN RAIL- 
ROAD IN 1903. 

As stated in the report for 1902, work under this contract 
was formally begun on November 8, 1902. Little progress, how- 
ever, was made during the remainder of that year. The work, 
however, is now being actively prosecuted and up to January i, 
1904, the payments authorized to be made on account of the 
contract were $202,457.06, or over 20 per cent, of the contract 
price. The details as to this work are fully stated in the report 
of the Chief Engineer appended hereto. 

The methods of construction of the road in Brooklyn along 
Joralemon street have necessarily differed materially from those 
which have been employed in the borough of Manhattan, for 
two reasons : First, because the excavation is at a considerable 
depth below the surface, so that an open cut would be im- 
practicable, and second, because even at this depth rock is not 
encountered, the material being a course sand or gravel. Excava- 
tion has, therefore, been by tunnel, a shield being driven sub- 
stantially in the manner used for excavation under the rivers. 
As the result of this excavation there have been some regrettable 
disturbances of the surface along Joralemon street. 

PIPE GALLERIES. 

In connection with the construction of this railway along 
Broadway in the Borough of Manhattan, the Chief Engineer was 
requested in December, 1902, to take up with the municipal 
authorities the construction of pipe galleries over or at the side of 
the railway tunnel for the purpose of accommodating the various 
gas and sewer pipes, electric conduits, etc. In connection with 
the representatives of the President of the Borough of Manhat- 
tan, a plan for the construction of such pipe galleries was worked 
out. The Rapid Transit Subway -Construction Company, the 
contractor for the railway tunnel, was at first favorable to the 
construction of these pipe galleries. On consideration, how- 
ever, of the possible dangers to the subway in case of leaks, and 
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the effect of a possible explosion of gas in the pipe galleries, the 
Construction Company expressed its disapproval of the proposed 
plan until it could be demonstrated that there would be no danger 
therefrom to the traveling public. 

The Borough President, being satisfied that such dangers were 
not real, and having obtained authority to expend the necessary 
funds, proceeded to advertise for bills for the construction of 
those galleries. Upon the appearance of this advertisement, 
suit was begun by a taxpayer and an injunction obtained against 
the construction of the proposed galleries upon the ground that 
under the Charter the subject was within the jurisdiction of the 
Commissioner of Water Supply, Gas, and Electricity, and not 
of the Borough President. Such an injunction having been 
granted by the courts, the matter has been necessarily suspended.* 

V. 

LITIGATION. 

Mandamus Proceedings as to the Payment for Ducts. — When 
the plans for the present subway were originally prepared, 
it was the expectation of the Chief Engineer that the 
necessary cables for conducting the electric power (if that 
form of power should be used) were to be suspended from 
the roof of the subway. Upon further study, after the 
construction of the subway had begun, it was thought more 
expedient that these cables should be carried in earthenware ducts 
to be imbedded in the walls of the subway and this mode of 
construction was thereupon adopted. 

When the contractor sought to be paid for the expense of 
such construction, a question was raised as to whether this work 
was work of construction or of equipment under the terms 
of the Rapid Transit Act. That Act provided that "equipment 
to be supplied by the person, firm or corporation operating such 
road shall include all rolling stock, motors, boilers, engines. 



*The temporary injunction continued pendente lite by order of 
Mr. Justice Fitzgeraid. See Dillon v. Cantor, reported in 
the N. Y. Law Journal, January 22, 1904. 
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wires, ways, conduits and mechanisms, machinery, tools, imple- 
ments and devices of every nature whatsoever used for the 
generation or transmission of motive power." 

The court at Special Term expressed the opinion that the 
ducts for carrying the electric cables were a part of the equip- 
ment as defined by the Act, and not an essential part of the 
structure. It was, therefore, decided that the expense of this de- 
vice should be borne by the contractor and not by The City. On 
appeal to the Appellate Division this decision was reversed. The 
Court of Appeals ultimately sustained the view of the Appellate 
Division. The opinions rendered at Special Term by Mr. 
Justice O'Gorman and by the Justices of the Appellate Division, 
are printed in the appendix. The Court of Appeals wrote no 
opinion. 

Fowler Bi-Transit Patent Suit. — As stated in the report for 
1902, the United States Circuit Court of Appeals, after the 
close of the year, affirmed the decision of the Circuit Court 
dismissing the bill on the ground of the invalidity of the 
patent. The opinion of the Circuit Court of Appeals is printed 
in the appendix. 

Reilly Suit. — In this case an Inspector of Sewer Construc- 
tion employed by the Board, having been discharged, ap- 
plied for a writ of mandamus requiring the Board to reinstate 
him on the ground that he was entitled to notice of the charges 
against him, and an opportunity to explain. He denied that the 
reason given for his discharge, namely, a lack of work, was the 
true reason, and he alleged that this was a mere pretext. The 
Court at Special Term, in view of this conflict as to the facts, 
directed the issue of a peremptory mandamus and the trial of the 
question of fact before a jury. The complainant has not yet ob- 
tained the issue of the writ or taken any steps for bringing the 
case to a hearing. The opinion of Mr. Justice Claeke at Special 
Term is printed in the appendix. 

Barney Abutter Suit. — In this case, as stated in the report of 
the Board for 1902, Mr. Justice Leventritt denied an injunction 
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upon the grounds of public safety and of the pubHc interest. 
From this decision an appeal was taken to the Appellate Division, 
which affirmed the order of Mr. Justice Leventritt substantially 
for the reasons stated by him. The opinion of the Appellate 
Division is printed in the appendix. 

Condemnation Proceedings. 

The following proceedings are now pending to acquire lands Or 
easements for rapid transit purposes: 

1. Proceeding to acquii^e easements of light, air and access 
on Broadway in the Borough of Manhattan between I22d street 
and i3Sth street. 

2. Proceeding to acquire lands in the block bounded by West- 
chester, Brook and Bergen avenues and 149th street in the Bor- 
ough of the Bronx. 

3. Proceeding to acquire easements in lands at Fourth avenue 
between Eighth and Ninth streets in the Borough of Manhattan. 
This proceeding was begun to acquire easements for rapid 
transit purposes, and subsequently the Board of Aldermen, hav- 
ing authorized a change of the map or plan of the City and the 
widening, of Fourth avenue at this point, a second proceeding 
was begun which was referred to the same Commissioners to 
acquire the surface for general City use. 

4. Proceeding to acquire lands at the northeast corner of 
Worth and Elm streets in the City of New York for a station 
approach. 

5. Proceedings to acquire subsurface rights along the line of 
the subway in Brooklyn. This proceeding is necessary in the Bor- 
ough of Brooklyn because the City does not there own the fee 
of the streets, but only an easement for ordinary street use. 

With the exception of the last mentioned proceeding, it is ex- 
pected that reports will be obtained from the Commissioners 
in the year 1904. In every case, under the statute, title 
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has already vested in the City, and the only question before the 
Commissioners is as to the compensation to be made. 

During the year 1903 reports were made by Commissioners 
as to the amount to be paid for easements at the northeast cor- 
ner of Forty-second street and Broadway, and the southeast 
corner of 103d street and Broadway. 

Respectfully submitted, 

The Boaed of the Rapid Transit Railroad Commissioners. 

A. E. Orr, President. 

BioN L. Burrows, Secretary. 
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RAPID TRANSIT COMMISSIONERS 

AND 

STAFF 



RAPID TRANSIT COMMISSIONERS 



NAME 


DATE OF ELECTION OR 







APPOINTMENT 


REMARKS 


Alexander E. Orr, 


Appointed by Act of 


Resigned June 8, 




May 22, 1894. 


1894. 




President N. Y. 


Term of office ex- 




Chamber of Com- 


pired May 5, 




merce, June 8, 


1899. 




1894. 






Elected President of 






the Board, June 8, 






1894. 






Elected member of 






the Board May 11, 






1899. 






Re-elected President 


Now in office. 




May 23, 1899. 




John H. Starin, 


Appointed by Act of 
May 22, 1894. 






Elected Vice - Presi- 


Now in office. 




dent. May 28, 






189s, 




William Steinway, 


Appointed by Act of 
May 22, 1894. 


Died Nov. 30, 1896. 


Seth Low, 


Appointed by Act of 


Resigned June 11, 




May 22, 1894. 


1896. 




Mayor, Jan. i, 1902. 


Term of office ex- 
pi red Dec. 31, 
1903. 


John Claflin, 


Appointed by Act of 
May 22, 1894. 






Elected Treasurer 


Resigned M^y 11, 




May 28, 1895. 


1899. 




Re - elected Member 


Now in office. 




of Board, Dec. 27, 






1901. 
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RAPID TRANSIT COMMISSIONERS— (f^«//««^flr 



Thomas F. Gilroy, 

Ashbel P. Fitch, 

John H. Inman, 
William L. Strong, 

Woodbury Langdon, 
George L. Rives, 



Charles Stewart 

Smith, 
Robert A. Van- 

Wyck, 



Bird S. Coler, 
Morris K. Jesup, 

Edward M. Grout 



George B. McClel- 
lan. 



DATE OP ELECTION OR 
APPOINTMENT 



Mayor, June 8, 1894. 

Comptroller, June 8, 
1894. 

Elected June 8, 1894. 

Mayor, Jan. i, 1896. 

Elected November 

19, 1896. 
Elected November 

19, 1896. 

Elected Dec. 10, 1896. 
Mayor, Jan. i, 1898. 



Comptroller, Jan. i, 
1898. 

President N. Y. 

Chamber of Com- 

m e r c e , May 5, 

1899. 
Comptroller, Jan. i, 

1902.' 

Mayor, Jan. i, 1904. 



REMARKS 



Term of ofHce ex- 

p i r e d Dec. 31, 

1894. 

Term of ofHce ex- 

pi r e d Dec. 31, 

1897. 
Died Nov. 5, 1896. 

Term of office ex- 
p i r e d Dec. 31, 
1897. 

Now in office. 

Resigned Dec, 27, 
1901. 

Now in office. 

Term of office ex- 
pi re d Dec. 31, 
1901. 

Term of office ex- 
pi r ed Dec. 31, 
1901. 

Now in office. 



Now in office. 



Now in office. 



52 



STAFF OF THE COMMISSION 



Wtn. Barclay Par- 
sons, 

Henry R. Beekman, 

Albert B. Board- 
man, 

Parsons, Shepard & 
Ogden, 

Tracy, Boardman & 
Piatt (now Board- 
man, Piatt & 
Soley), 

Edward M. Shep- 
ard, 



Lewis L. Delafield, 
Bion L. Burrows, 
H. A. D. Hollman, 
James Dolan, 



DATE OF ELECTION 



Chief Engineer, June 
i8, 1894. 

Counsel, June 18, 
1894. 

Counsel, June 18, 
1894. 

Counsel, Jan. i, 1895 



Counsel, Jan. i, 1895. 



REMARKS 



Resigned Jan. i, 
1895- 



Firm dissolved Jan. 
I, 1902. 



Counsel, Oct, i, 1902. 



Secretary, June 18, 
1894. 

Secretary June i, 
1899. 

Auditor, May 10. 
1900. 

Messenger, June 28, 
1894. 



Succeeding Parsons, 
Shepard & Og- 
den. 



Resigned June i> 
1899. 
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OPINIONS OF THE COURTS 



SUPREME COURT. 



COUNTY OF NEW YORK. 



In the matter, etc., 

of 

Special Term. 
John B. McDonald, 

Petitioner. 



George W. Wickersham, for the Petitioner. 

George L. Rives, for Edward M. Grout, Comptroller, 
respondent. 

O'Gorman, J. — This is an application for a writ of mandamus 
requiring the Comptroller of The City of New York to pay a 
voucher for $400,000, . issued by the Rapid Transit Commission to 
the contractor for extra work for placing ducts in the tunnel. 

Under the contract for the construction of the underground 
rapid transit railway the City is to bear the cost of construction 
and the contractor is to take a lease of the road at a stipulated 
rental and bear the cost of its equipment and maintenance. The 
contract provides that the motive power shall be electricity or 
compressed air, which shall be so used as to involve no combus- 
tion in the tunnels or any injury to the purity of the air in the 
tunnels. It further provides that the Contractor's plans and meth- 
ods of equipment are subject to the approval of the Board of 

57 
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Rapid Transit Commissioners. In compliance with this latter pro- 
vision, the Contractor proposed to the Rapid Transit Commission- 
ers that electricty, and not compressed air, be adopted as the mo- 
tive power, that the power be delivered to the trains through a 
third rail or equivalent conductor, "and that the current should be 
carried in conduits placed in suitable chambers in the side w^alls of 
the subway." The Board approved this plan by the following 
resolution : "Resolved, That the adoption by John B. McDonald, 
Contractor, of electricity for the motive power for the rapid 
transit railroad in the boroughs of Manhattan and The Bronx, 
now under construction, be and the same hereby is approved ; that 
the conduits for such electricity may 'be placed in' ducts in the 
side walls of the tunnel, subject, however, to the approval of the 
plans therefor by the Chief Engineer ; and that the electrical con- 
duits may be installed in such ducts, but subject to plans to be 
approved by the Chief Engineer ; but provided, however, that the 
cost of such conduits and installation be borne by the contractor 
as part of the cost of construction under the contract between 
him and the City." The contractor protested against the final 
part of this resolution, and renewed his request previously made 
that the "additional cost made necessary by the construction of 
the vitrified ducts, or conduits, in the tunnel walls, and the ex- 
pense of additional excavation required by such change" should 
be paid for as extra work. Thereafter the Board, by a majority 
vote, determined that the additional portion of the tunnel con- 
structed for electrical cables and including the mason work cham- 
bers in which the cables are laid is part of the road and not 
part of the equipment, and should be regarded as extra work in 
the construction. 

This action of the Rapid Transit Commissioners cannot be up- 
held. While acting within the authority delegated to them their 
action will not be interfered with, but where it is claimed they 
have gone beyond the scope of their authority their conduct will 
be reviewed by the courts. Concededly under the statute the 
Commissioners have no right or power to designate as work of 
construction what the Legislature has declared to be equipment. 
The counsel for the petitioner upon the argument admitted that 
in a plain case the aid of the court might be invoked by the ag- 
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grieved party ; but it must be obvious that the simpHcity or com- 
plexity of the case cannot affect the legal rights of the parties. 

In the Matter of the Rapid Transit Commissioners, 5 App. 
Div., 290, the Appellate Division, speaking of another provision 
of the statute, said: "The Rapid Transit Commissioners have 
no power to fetter the action of the courts. They have no right 
to deprive the contractor of this provision of the law by any 
restrictions in the contract," and, it may be added, they have 
no power to deprive the City of its rights under the statute. 

Under the act creating the Commission the word "equipment" 
is given a much broader significance than it usually receives. It 
includes not only motors and cars, but also, among other things, 
all power houses, real estate upon which power houses shall 
rest, wires, ways, conduits, mechanisms, implements and devices 
of every nature whatsoever used for the transmission of motive 
power, whether such equipment be situate on or near or separate 
from the railway. It is clearly the duty of the contractor to 
supply at his own cost the rolling stock and all means of propul- 
sion. These ducts or tubes, placed by the Contractor in the side 
walls of the tunnel, are no necessary part of the permament struc- 
ture. They are avowedly to be used for the sole purpose of 
transmitting power. The mere permission given by the Board 
to the Contractor to locate the tubes in the side walls of the sub- 
way is not sufficient to make the work in question work of con- 
struction. The Board might have refused its permission. It 
might have required the contractor to locate the tubes at the top of 
the tunnel, between the exterior upper surface and the bed of the 
street, or in a trench removed to one side of the tunnel, or in other 
streets parallel to the streets through which the railroad will run, 
with occasional spurs to the line of the railroad. If these tubes 
as now being laid and the increased excavation will cost upwards 
of $1,200,000, as claimed by the petitioner, the cost would prob- 
ably be much greater if one of the other methods were adopted, 
and certainly in none of these cases could the tubes or the nec- 
essary excavation be regarded as a part of the construction. 

The fact that for the convenience of the Contractor and the 
better operation of the road, he was allowed to insert the tubes 
in the walls of the tunnel does not make the tubes any the less 
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a part of the equipment as defined by the act. They are an in- 
cident of the equipment, and nothing more. It will not be con- 
tended that they are an essential part of the structure. If not 
needed as a means of propulsion they serve no purpose whatever. 
They are simply .a way, conduit or device for transmitting power, 
and, being part of the equipment, the Rapid Transit Commission- 
ers had no power to treat any part of the work as construction 
or to award the Contractor extra compensation therefor. 

The claim that the equipment intended by the statute is some- 
thing in the nature of machinery or mechanism or something 
otherwise separable from the structure is unfounded. The tubes 
which will convey the electricity from the power house on the 
Hudson River, through the public streets to the line of the rail- 
road, are equipment, but will be connected in a very permanent 
fashion with the railroad itself. While it may have been con- 
templated that a part of the equipment would be separable from 
the road, there is nothing in the language of the act which in 
express terms or by necessary implication indicates that all the 
equipment must be separable. Indeed, the act expressly speaks 
of the equipment being "on or near or separate" from the road. 

The rules as to fixtures invoked by the petitioner have no 
application. This controversy turns upon the enlarged signifi- 
cance to be given to the word equipment as defined by the statute, 
and it seems to be quite clear that while the City was to pay 
for and become the owner of the permanent structure, which 
was always to be available for the carriage of passengers and 
property, the Legislature intended that the contractor should take 
every risk and bear every expense connected with the motive 
power and the means of operation. The lease to the Contractor 
is to run for fifty years, and if during that period new means of 
propulsion or new methods of applying old forms should render 
these tubes or ducts useless, the loss should fall upon the Con- 
tractor and not upon the City. 

Application for a mandamus denied: 

{Reported, 39 Misc. 18.) 
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of 

John B. McDonald, 
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This application was for a mandamus to require the Comp- 
troller of The City of New York to draw and issue a warrant on 
the Chamberlain of the said City for the sum of $400,000 as 
a payment on account of certain construction work on the Rapid 
Transit Railroad of The City of New York. There is no sub- 
stantial dispute as to the facts. 

It appears that on the 21st of February, 1900, the relator 
entered into a contract with The City of New York, acting by 
its Board of Rapid Transit Railroad Commissioners, for the con- 
struction and operation of a rapid transit railroad in the bor- 
oughs of Manhattan and The Bronx, in The City of New York, 
pursuant to the provisions of chapter 4 of the Laws of 1891, 
as amended by chapters 102 and 556 of the Laws of 1892; 
chapters 528 and 752 of the Laws of 1894; chapter 519 of the 
Laws of 1895 ; chapter 729 of the Laws of 1896, and by chap- 
ters 7 and 616 of the Laws of 1900; that after the execution of 
this contract the relator entered upon the work under the con- 
tract which is now in progress; that the contract contained no 
provision for the construction of any ducts, ways or conduits 
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through which might pass the electric wires to be used for trans- 
mitting motive power in case electricity was chosen as such 
power, but provided that "the motive power for the railroad shall 
be electricity or compressed air, which shall be so used as to 
involve no combustion in the tunnels or any injury to the purity 
of the air in the tunnel;" thus leaving the question as to the 
motive power to be used in the operation of the road to be sub- 
sequently determined by the Commissioners under the power con- 
ferred upon them by the statutes before referred to ; that it was 
contemplated at the time of the execution of the contract, if 
electricity was adopted as to the motive power to be used, that the 
wires for transmitting the current of electricity should be strung 
within the tunnel itself; that the relator went on with the con- 
struction of the tunnel. The plans upon which the original con- 
tract was made show solid walls on the sides of the tunnel of a 
specified thickness. 

On the 27th day of November, 1900, the relator submitted to 
the Board a communication, calling their attention to the fact 
that the motive power to be employed in the operation of the 
road had not been definitely determined; that at present com- 
pressed air was out of the question as a motive power; that the 
only practicable method to be considered was electricity, and 
asking the Board to consider the general question whether or 
not electricity should be adopted as the motive power to be em- 
ployed in the operation of the railroad. It was also stated that 
in the opinion of the best experts the electrical power should be 
delivered to the trains in the form of direct or continuous cur- 
rent through a third rail or equivalent conductor, and that the 
current should be carried in conduits placed in suitable chambers 
in the sidewalls of the subway ; that if the Board should approve 
of this suggestion, it would be necessary to authorize the con- 
struction of a sufficient number of passageways or chambers in 
the sidewalls of the subway to accommodate the electrical ducts 
or conduits which would be required ; and plans were submitted 
to the Board, showing the proposed construction, by which there 
was to be constructed in the walls of the tunnel vitrified brick 
or tile chambers, through which the electrical ducts or conduits 
were to run ; that this plan would require a greater excavation 
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than is provided for in the plans of the railroad by a space of 
about eight inches on each side of the subway as planned, be- 
sides manholes about ten feet long and six feet in width, at 
intervals averaging about 400 feet; that this change in the plan 
of construction of the tunnel walls, as well as the additional 
excavation made necessary by the adoption of a motive power 
not determined in the contract, and not foreseen when it was 
prepared, should be regarded by the Board as extra work of 
construction in addition to that called for by the contract; that 
the conduits or ducts which were to be placed in the chambers 
referred to would not be a part of the equipment which the re- 
lator was under obligation to furnish, but that the change in 
the construction of the tunnel wall and the additional excava- 
tion made necessary by widening the tunnel to fit it to carrj' 
the electrical equipment were to be fairly regarded as additional 
work to that provided for in the contract and to be the subject 
of extra compensation. This letter was received by the Board 
and referred to its Counsel and Chief Engineer for report. Plans 
for the additional work necessary to include the said ducts in the 
walls of the tunnel were submitted by the relator to the Chief 
Engineer of the Board and approved by him, and thereupon the 
relator proceeded to construct said walls as provided for by the 
modified plan. 

Nothing further seems to have been done by the Board until 
the 27th day of September, 1901, when the Chief Engineer sub- 
mittd a report approving of the suggestion of the relator that 
electricity was the most approved form of power, and that by it 
the road could be operated in the most satisfactory manner, it 
being stated that it would be impossible to determine at that 
time how many of the ducts or chambers were required for the 
construction of the road, that allowance should be made for 
reasonable extensions, and that as soon as the relator finally 
adopted the site for the power house and worked out his schemes 
for electrical distribution, it would be possible to determine the 
number of ducts that would be required; and in the meantime, 
in order that the work should not be delayed, he had permitted 
the Contractor to build at his own expense ducts in the walls of 
the subway. On June 12, 1Q02, at a meeting of the Board, 
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when this subject was brought up for discussion, the Chief En- 
gineer was asked whether the construction of these ducts was a 
part of the construction, whereupon a resolution was passed by 
the Board— the Mayor and Comptroller voting in the negative- 
that it was the sense of the Board that so many of these ducts 
as were necessary for the operation of the Rapid Transit Ra.il- 
road were a part of the said railroad and not a part of the equip- 
ment. At the same meeting it appears that the question as to 
whether the construction of these ducts was a part of the road 
or of the equipment was referred to the Counsel of the Board, 
who reported that in their view the extra expense caused to the 
Contractor by the construction of the walls and the excavation 
therefor was construction for which the Contractor was entitled 
to be paid by The City of New York; and the Board, at a 
meeting held on the 25th day of June, 1902, resolved that the 
additional materials furnished or to be furnished for the pur- 
pose of supplying and building the ducts above referred to 
should be regarded as additional work and materials under the 
terms of the contract, and should be done and paid for as extra 
work under the contract for construction and operation, and that 
the cost thereof should be deemed a part of the costs of the 
Rapid Transit Railway and paid to the Contractor as such, and 
that the Chief Engineer was directed to have a voucher pre- 
pared for transmission to the Comptroller for the reasonable value 
of such additional work and materials up to the ist day of June, 
1902. It also appeared that, in pursuance of that resolution, a 
requisition for such additional work, asking for the sum of 
$400,000, was prepared by the relator, duly certified to by the 
Chief Engineer, and approved by the Board, who directed that a 
voucher be drawn on the Comptroller for the amount, which 
voucher was duly certified to by the Auditor and by the President 
of the Board of Rapid Transit Commissioners, and presented to 
the: Comptroller, who refused to pay the same upon the ground 
that the amount called for was for the construction of ducts, a 
part of equipment of the Rapid Transit Railroad, and did not 
constitute extra or additional work to be paid for by the con- 
tractor in addition to the price provided for by the contract. 
The question presented is whether this voucher, under the 
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statutes and the contract between the Rapid Transit Railroad 
Commissioners and the relator, is for construction or equipment. 
The statute under which this work is done (chapter 4 of the Laws 
of 1891, as amended as hereinbefore indicated), requires the 
Board of Rapid Transit Commissioners to determine whether the 
rapid transit railroad should be constructed (section 4, as amended 
by Laws of 1895, chapter 519, and Laws of 1900, chapter 616) ; 
that in the event of a determination to construct such road the 
Rapid Transit Commissioners shall proceed to prepare detailed 
plans and specifications for the construction of such rapid transit 
railway in accordance with the general plan of construction, and 
from time to time alter such detailed plans and specifications, but 
always so that the same shall accord with the general plans of 
construction (section 6, as amended by Laws of 1896, chapter 
729). Section 34 of the act provided that in case the people of 
The City of New York should determine by vote, as provided for 
by sections 12 and 13 of chapter 752 of the Laws of 1894, that 
any such raidway or railways should be constructed at the expense 
of such city, then it should be the duty of the said Board to pro- 
ceed with the construction of such railway or railways and pro- 
vide for the operation of the same ; that as soon as the necessary 
consents had been obtained the said Board for and on behalf of 
said City should enter into a contract with any person, firm or 
corporation, which, in the opinion of said Board, should be best 
qualified to fulfill and carry out said contract for the construction 
of such road or roads upon the routes and in accordance with the 
plans and specifications so adopted, for such sum or sums of 
money, to be raised and paid out of the treasury of the City as 
in the act provided, and on such terms and conditions, not incon- 
sistent with the plans and specifications, as said Board should de- 
termine best for the public interest ; that such contract should also 
provide that the person, firm or corporation so contracting to 
construct such road or roads should, at his or its own cost and 
expense, equip, maintain and operate said road or roads for a 
term of years to be specified in the contract; that such contract 
should further provide that the person, firm or corporation so 
contracting to construct, maintain and operate said road shall 
annually pay into the treasury of said City, as rental for the use 
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of said road, a sum which should not, except as in the act 
provided, be less than the annual interest upon the bonds to be 
issued by said City for the construction of said road, and in ad- 
dition to said interest a further sum which should be equal to a 
percentage of not less than one per centum upon the whole amount 
of said bonds. It was further provided that such contract should 
contain provisions for the valuation of the whole or a part of 
the property of the said contracting person, firm or corporation, 
employed in and about the equipment, maintenance and operation 
of said road, and for the purchase of the same by the City at such 
valuation, or a percentage of the same, should said lease not be 
renewed; and that the City in and for which said road shall be 
constructed should also have a first lien upon the rolling stock 
and other property of the said contracting person, firm or corpora- 
tion constituting the equipment of said road, and used or intended 
for use in the maintenance and operation of the same, as further 
security for the faithful performance by such contracting person, 
firm or corporation of the covenants, conditions and agreements 
of said contract. Section 35 of the act provides: "The equip- 
ment to be supplied by the person, firm or corporation operating 
such road shall include all rolling stock, motors, boilers, engines, 
wires, ways, conduits and mechanisms, machinery, tools, imple- 
ments and devices of every nature whatsoever used for the genera- 
tion or transmission of motive power, and incl'uding all power 
houses and all apparatus and all devices for signaling and ventila- 
tion." Section 38 provides that the Board of Rapid Transit Com- 
missioners may, from time to time, with the consent in writing 
of the bondsmen or sureties of the person, firm or corporation 
which has contracted to construct, equip, maintain and operate 
said road or roads, or any of them, agree with said contracting 
person, firm or corporation upon changes in and modifications 
of said contract, or of the plans and specifications upon which said 
road or roads is or are to be constructed. 

In pursuance of the provisions of this act, a contract for the 
construction of the Rapid Transit Railroad was made between 
the Rapid Transit Commissioners and the relator, by which the 
relator agreed to fully contract and equip the Rapid Transit Rail- 
road upon the general plans mentioned, and thereafter to use 
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maintain and operate the same under a lease thereof from the 
City for a period of fifty years. Section 8 of the first chapter of 
this contract provides : "The word 'equipment' to mean all equip- 
ment used or intended for use on the railroad, including all motor 
cars, whether used for passengers, freight, express, or any other 
purpose, and all other rolling stock, all boilers, engines, wires, 
ways, conduits, mechanism, machinery, power-houses, all real 
estate upon which any such power-houses shall stand or which 
shall be necessary for the generation or transmission of motive 
power, and all tools, implements and devices of every nature 
whatsoever used for such generation or transmission of motive 
power, and also all apparatus and devices for lighting, signaling 
and ventilation, whether such equipment be situate on or near 
or separate from the railway, provided that the same be used or 
intended for use in connection therewith or for any of its 
purposes, and including all such equipment in existence at any 
time during or at the end of the term of the lease." Section 13 
of the chapter provides: "The word 'construction' to mean all 
the work of constructing the railroad, including the doing of 
work, the providing of materials, the complete furnishing of the 
equipment of the railroad, the restoration and reconstruction of 
street surfaces, sewers and other sub-surface structures, and all 
other work or materials to be done or furnished of every nature 
whatsoever under the agreement for construction." Chapter 2 
of the contract provides for the construction of the road by the 
relator. He there agrees, at his own cost and expense, and in 
strict conformity with the specifications, to furnish all the 
materials and labor necesS;ary and proper for the purpose, and, in 
good, substantial and workmanlike manner, construct the rail- 
road; and also to provide a complete equipment of the railroad 
according to definition of equipment and according to the 
specifications; and the City is to pay and the contractor to re- 
ceive for the construction of the railroad the sums specified in the 
contract. The contract also provides that the Board shall have 
the right, on any section of the railroad, to require additional 
work to be done or additional materials to be furnished, or both, 
within the general purview of a rapid transit ratlroad as described 
in the copy of the routes and general plan. If such additional 
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work or materials should be required, then the reasonable value 
thereof should be paid to the contractor. It is also provided 
that the work to be done and the materials furnished are to be 
subject to the direction and approval of the engineer. The con- 
tractor shall promptly obey and follow every direction within the 
general purview of the work which shall be given by the engi- 
neer, "or if any other dispute, question or doubt as to what is the 
obligation of the contractor shall arise prior to the time of the 
complete construction and equipment of the railroad and the 
declaration thereof by the Board, the determination of the engi- 
neer shall be binding upon the contractor and the City so far as 
that the contractor shall, as the case may be, proceed or refrain 
from proceeding, and without any delay obey the requirement of 
the engineer. But a determination of the engineer shall not be 
finally conclusive upon either the contractor or the City * * * 
as to the question whether the contractor is entitled to additional 
payment for anything additionally required by the engineer. * * * 
In every such case the engineer shall make his determination 
in writing and in duplicate, one duplicate to be filed with the 
Board and the other duplicate to be delivered to the contractor. 
Such determination as to work done or materials supplied on or 
after the first day of the calendar month next preceding the date 
of making such certificate, shall, if filed with the Board within 
five days after its said date, be binding and conclusive upon the 
City unless the Board shall appeal within ten (lo) days after 
such determination is filed with it, and shall appeal within ten 
(lo) days after such delivery to him. * * * The contractor 
^hall become entitled to additional payment for additional work 
or by reason of additional specifications, drawings, details or other 
requirements only upon the production of the certificate and de- 
termination of the engineer if unappealed from and certified by 
the Board, or, if so appealed from, then only upon and according 
to the final award of arbitrator or umpire as aforesaid certified 
by the Board." It is further provided that "The City shall pay 
the Contractor for the work as the same progresses upon vouchers 
certified by the Board;" that the amount so certified by the 
Board shall be forthwith paid by the City to the Contractor 
without any deduction, and that "full and sufficient equipment, 
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including all rolling stock, * * * subways, conduits, mechan- 
isms, * * * implements and devices of every nature what- 
soever used for the generation or transmission of motive power, 
and including all power-houses, real estate necessary therfor, or 
for the generation or transmission of motive power, and all 
apparatus for signaling and ventilation, are to be provided by 
the contractor at its expense, as provided in the statute." 

Geoege W. Wickersham for the appellant. 

George L. Rives for the respondent. 

Hatch, J. — (After stating the facts, as above). It cannot, I 
think, be doubted but that both statute and contract contemplated 
that the Commissioners should exercise very broad powers in 
providing for the construction of the tunnel and in changing the 
detail of the plans after the same had been begun. In the exer- 
cise of power respecting changes the only limitation seems to 
be that departure should not be made from the general plan of 
construction. It logically follows, therefore, that whenever the 
Commissioners, by reason of matters not contemplated when 
the contract was made, and the exigency of the situation re- 
quired a change in method and manner of construction, they 
have the power to maJce such change, and the Contractor is 
bound to observe and comply with the directions given concern- 
ing it. As motive power was in process of development when the 
contract was made, it was not definitely determined what power 
should be used ; when this subject was settled it was agreed that 
electricity was the only power practicable. The Commissioners, 
when this conclusion was reached, undoubtedly had the power to 
make such change as was necessary to conform the tunnel to 
meet the requirements of electricity as a motive power and en- 
large the same in order to make provision therefor. Conse- 
quently, the increased excavation which was found necessary for 
the walls of the tunnel in order to accommodate and apply the 
electric motive power to the best advantage was clearly within 
the power of the Commissioners to direct, and the work ren- 
dered necessary thereby became a part of the construction of the 



70 Opinions of the Courts. 

tunnel. Primarily, the construction of the tunnel was to fur- 
nish a place for a railroad. The whole purpose is to enable a 
railroad to be operated in this space, and when the space is 
excavated, it becomes a place in which to put the equipment of 
a railroad; and this embraces cars, rails, motive power and all 
else essential to the complete establishment of the same with 
the power of the Commissioners to order the Contractor to do, 
increased excavation, therefore, rendered necessary by the 
adoption of electricity as a motive power, was clearly within 
the power of the Commissioners to order the Contractor to do, 
and when done, it was properly chargeable to construction. 

The vitrified ducts, which form a part of the solid wall of 
the tunnel, fell within the same category, and if the enlargement 
of the excavation be construction, the wall is also. I aui quite 
ready to concede that within a strict definition and in a tech- 
nical sense, these ducts, or hollow vitrified brick, may be de- 
scribed as a conduit or way, and therefore within the words of 
the statute; but that is not the controlling consideration. The 
tunnel is that, and it is properly described as a conduit, or way, 
for the passage of cars, but because the cars run through it 
does not make it equipment. The real question is what are these 
vitrified ducts, within the meaning of the statute and the con- 
tract thereunder? It is evident that the statute and the con- 
tract provide for two separate things, each one quite independent 
of the other in fact and in all the essential rights of property. 
The evident intention is to keep the two perfectly divisible. That 
part of the tunnel which is construction, the City is to furnish, 
pay for and own. That part which is equipment, the Contractor 
is to furnish, pay for and own, subject, when provided, to a 
certain lien on the part of the City for its protection. The entire 
tunnel proper is regarded as a street, of which the City is the 
owner in fee. The Contractor cannot own any part of this struc- 
ture, or have an interest therein, except to place therein a rail- 
road, with the necessary power to operate it. His interest must, 
of necessity, be a severable, personal property interest in the 
equipment, which, if not paid for by the City at the expiration 
of the term of the lease, he may remove as his property. The 
language of the statute as to what constitutes equipment pro- 
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vides that it "shall include all rolling stock, motor, boilers, en- 
gines, wires, ways, conduits and mechanisms, machinery, tools, 
implements and devices of every nature whatsoever used for 
the generation or transmission of motive power, and including 
all power-houses and all apparatus and all devices for signaling 
and ventilation" (Laws of 1891, chap. 4, § 35, as amended by 
Laws of 1896, chap. 729, and Laws of 1900, chap. 616) ; thus 
showing that the statute contemplated by this recital that the 
equipment in its essential characteristics should be personal prop- 
erty. So far as it speaks of real property, it is of such property 
as is independent of the tunnel, use of which is made for the 
generation and transmission of motive power to the tunnel 
proper. The property, used for the generation of power to be 
supplied to the tunnel, would not have been embraced within the 
term equipment had not the statute so named it. It is essentially 
real property, necessary for the operation of the railroad ; and as 
it was essential in order to furnish motive power, the duty was 
devolved upon the Contractor to furnish it, and upon that the City 
was given a Hen as well as upon the equipment used in the 
tunnel. The title to this property, whether real or personal, is in 
the Contractor, and upon it the City is given a lien. It is in- 
comprehensible that the City can have a fee in real property 
and another person own a part of it at the same time. Either 
the City's property right in the tunnel is less than a fee, and the 
Contractor has a property right therein, or else that which forms 
an integral part of the tunnel is owned by the City, and, if so, 
must necessarily be a part of the construction. It must be con- 
ceded, I think, that the Commissioners had the power in the orig- 
inal plan to construct the side walls of the tunnel entirelyof hollow, 
vitrified brick, whether thereafter used as a receptacle for the con- 
duits proper or not. If such had been the plan, it could not be 
contended but that the wall itself, even though constructed of hol- 
low brick, would be a part of the construction. It could have con- 
structed the walls of the tunnel of solid brick, leaving holes there- 
in, through which the conduits transmitting the power could be 
placed, and no one would then contend but that the wall was con- 
struction, even though used by the contractor as a place for his 
conduit. What the Commissioners could do in the beginning. 
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they could do during the progress of the work with the same force 
and effect as though it was originally planned. What they did 
was to change the plan by providing for the enlarged excavation. 
There was then constructed a wall next the side of the excavation 
made of hollow brick coated with water-proofing. Next this 
structure were placed the vitrified ducts, inclosed in mortar. On 
the outside of this and forming the inner wall of the tunnel, has 
been placed a mass of solid concrete, thirteen inches thick, the 
whole inclosed at top and bottom in a solid mass of concrete and 
mortar. As the wall reaches the stations constructed along the 
line, the vitrified brick ducts are carried under the floors of the 
stations and covered over with about three inches of concrete, 
over which is placed a tessellated floor; and leaving the station, 
the vitrified brick ducts again enter the continuing wall. This 
whole construction is as firm and solid a part of the structure as 
are the steel supporting columns — is as much an integral part of 
the whole as is the roof, which spans the top. 

Upon what principle of law can it be held that the Contractor 
owns under the terms of this contract a part of this structure, 
and how, if vested with such ownership can the City have a fee 
therein? The conduit which conveys the motive power to run 
the railroad consists of lead tubes, lined with copper, in which 
run the electric wires; and the actual conductor of the power is 
drawn through the ducts from the manholes. Because the vitri- 
fied brick chambers are used as receptacles for this conduit, 
does not make it a part of the equipment any more than does the 
open space of the tunnel make it equipment because the cars run 
therein ; and the ducts do not become any less a part of the solid 
wall because they are used for holding the conduits which carry 
the live electric wires. As we have before observed, the contract 
itself contemplated a severable interest of property rights, dis- 
tinct and independent. No construction of it ought, therefore, 
to obtain which makes such rights joint, instead of several, and 
which gives a part ownership in the fee of the tunnel, when the 
statute vests it absolutely in the City. It is to be borne in mind 
that at the expiration of the lease the City is to take and pay for the 
equipment, and intermediate that time it has a lien thereon. It 
must follow that if the City for any reason refuses to take and 
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pay for the equipment upon the termination of the lease, the 
contractor will have the right to remove the same. He has title 
to the property and is either entitled to be paid for the same, or 
have the right to take possession. This is his legal right, if he has 
title thereto. The City upon its part is authorized to enforce its 
lien against the property of the Contractor and is invested with all 
legal remedies in enforcement of the same, in the event that the 
Contractor is guilty of a breach of the contract. Suppose the City 
forecloses its lien and sells the vitrified brick, which has become 
an integral part of the wall, what would it deliver to the pur- 
chaser, and how would the latter get possession of the property 
thus sold? A judgment of foreclosure would not provide for a 
destruction of the wall of the tunnel, as it would not be the ap- 
propriate relief in such an action, and a purchaser could take 
nothing unless he acquired the right to destroy a portion of the 
wall. Certainly neither the statute nor the contract contemplated 
such a result. The presence of the vitrified brick does not mrj.ke 
the structure any less a wall nor change its permanent character, 
nor is it more or less a way or conduit than the place where the 
rails are laid and the cars operated. By the provisions of the 
contract the contractor is not to furnish equipment until after 
two-thirds of the work of construction is done. This clearly con- 
templates' that the tunnel should be excavated and the walls fin- 
ished before the Contractor should begin to supply equipment, 
and the same thing is true as to the schedules of equipment, 
which he is required to file. Clearly, therefore, the contract con- 
templates that equipment was considered .as something entirely 
aside from and independent of the permanent structure con- 
stituting the tunnel proper. Such provision is inconsistent with 
the idea of ownership of any part of the permanent structure of 
the tunnel. The metal tubes which carry the electric wires an- 
swer completely the statutory definition of equipment and the 
terms of the contract. This is introduced after the structure is 
completed and may be removed therefrom without damage to the 
structure or interferance with its integrity. It is property to which 
a lien can attach, and upon which it may be enforced. There is 
no inconsistency of title as to it, even though it passes through 
the walls of the tunnel. Such view harmonizes the provisions 
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of the statute and contract as to what is essentially construction 
and what is essentially equipment. I am not able to see that any 
other view does', so far as this matter is concerned. Equipment 
in this respect can be introduced after the tunnel is completed. 
The vitrified brick cannot be so introduced ; when it is introduced 
it becomes a part of the permanent structure. 

It seems to me, therefore, that as the Commissioners could have 
originally authorized the enlarged excavation and this method 
of constructing the wall for the purpose for which it is to be 
used, they possessed the same power after determination was 
made to use electricity as the motive power, and they had then the 
same reserved power to direct the construction of both tunnel 
and wall in this manner as they had in the beginning. When the 
Commissioners so determined the Contractor had no alternative 
but to obey and construct the tunnel and its walls in that particular 
manner. The engineer in charge of the work, and every one in 
authority, have placed this construction upon the statute and the 
contract, and determined what is the physical fact, that this vit- 
rified brick was an integral, inseparable part of the wall. Being 
such, the City has the absolute title to the whole structure, and it 
seems to me absurd to say that the Contractor can have any owner- 
ship therein or the City any lien thereon. If this view obtains, it 
necessarily follows that the Contractor became entitled to be 
paid for the items for which the warrant was directed to be 
drawn. There are some small items of steel, expanded metal and 
cast iron, which the record does not make clear whether they 
are a part of the structure. I do not understand, however, that 
there is any dispute but that the Contractor is entitled to be al- 
lowed those items, as forming a part of the construction if our 
view obtains as to what constitutes equipment and what con- 
struction. If otherwise, as to these items an alternative writ 
would be necessary. 

If these views are sound, it follows that the order should 
be reversed with ten dollars costs and disbursements, and the 
writ directed to issue with fifty dollars costs. 

Van Brunt, P. J., and McLaughlin, J., concur. 
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Ingeaham, J. — I concur in the conclusion of Mr. Justice 
Hatch. The scheme adopted by the statute imposed upon the 
Board of Rapid Transit Commissioners extensive power in the 
construction of this road. They were to provide the plans by 
which the road was to be constructed, and necessarily were to 
determine the width of the cut, the thickness of the walls and just 
how they were to be constructed, and from time to time as the 
construction proceeded they had authority to change the plans 
or the method of construction. The construction of the subwav 
was to be paid for by the City ; the equipment of the road was to 
be paid for by the Contractor, and the statute defined what should 
be equipment and what should be construction. The contract that 
was made carried this definition of equipment into it. It can- 
not be doubted but that the Board and the Engineer had power 
to change the plans for the side walls of the tunnel and provide 
that they should be thicker than provided for by the original plans 
and contain open spaces to be used for the conduit, by which the 
electric power was to be carried to the cars to be used in operating 
the road. I quite agree with the Court below that neither the 
Board nor the Engineer could call that construction which was in 
reality equipment, and compel the City to pay for it ; but the Board 
had the right to determine how the side walls of the tunnel should 
be constructed and that it should contain spaces to be used for the 
ducts or conduits for the electric wires, and such a provision 
would not make the whole wall a duct or conduit, nor the cost 
of constructing the walls cost of equipment. When the Rapid 
Transit Commissioners determined that the walls should be 
built wider than at first contemplated, and in that wall there 
should be left a space to be used for a conduit, it determined the 
question of tlie construction of the wall which was an essential 
part of the subway construction. I think we should look at 
this wall as if its present method of construction had been pro- 
vided for by the original plans, as undoubtedly it would have 
been if at the time the original plans were made it had been 
determined that electricity should be used as the motive power, 
and that the safe and efficient operation of the road required that 
the ducts for the transmission of this power should be inserted 
in the wall; and in that case, I do not think it would have been 
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claimed that the cost of the construction of the wall should be 
charged to equipment. The fact that the determinaion by the 
Board to adopt electricity as the motive power, and that the 
proper method of supplying such electricity to the cars was by 
ducts or conduits built into the wall could not upon any prin- 
ciple make the cost of the necessary excavation or the building 
of the wall a part of the equipment, any more than if the Board 
had originally determined to build the wall as it is now built. It 
is still the wall of the subway, which is a part of the construction 
of the road itself ; and the cost of building that wall seems to me 
to be clearly a cost of the subway itself, and not equipment. The 
cars to be used in the operation of this road are clearly equipment 
to be furnished by the Contractor. If, after the plans had been 
prepared, it had been determined to run cars considerably higher 
than originally contemplated, and in consequence of that change 
in the height of the cars it had been necessary to increase the 
height of the subway, I think that the cost of building the in- 
creased height could not be called equipment, although such in- 
creased height was made necessary by the equipment to be 
furnished by the Contractor, and so the fact that the adoption of 
electricity required that the walls should be thicker so as to con- 
tain the ducts or conduits through which the electric wires were 
to run would not make the walls themselves conduits or the in- 
creased cost of building the walls the cost of equipment. 

The modified plans, as adopted, provided that there should be 
inserted in the walls a vitrified brick chamber or duct through 
which the wires should be placed which carried the electricity 
from the outside of the tunnel to the cars. The photographs 
and plans, a part of the record, show clearly this method of con- 
struction. I was inclined to think that these vitrified brick con- 
duits or ducts would come within the definition of equipment 
which is contained in the statute. They are to be used to carry 
the electric wires and thus be "ways, conduits and mechan- 
isms, * * * used for the transmission of motive power," and as 
such equipment under section 35 of the Act. There is, I think, 
a distinction between the wall of the subway and these ducts or 
conduits inserted in the wall. One is essentially a necessary part 
of the subway. The other is essentially a part of the equipment, 
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and whether these ducts' were placed inside the wall or outside the 
wall, they had no relation to the construction of the road itself, 
but were there solely for the purpose of furnishing a method for 
the transmission of the elecric power. The statute provides that 
"wires," ways, conduits and mechanisms * * * and devices of 
every nature whatsoever used for the * * * transmission of motive 
power" shall be equipment. 

As, however, the Corporation Counsel conceded on the argu- 
ment that this was all construction or all equipment, and as I am 
clearly of the opinion that the walls are construction and not 
equipment, I concur in granting the application. 

Laughlin, J. — I agree with Mr. Justice Hatch that the re- 
lator is entitled to recover of the City the cost of the extra exca- 
vation necessitated by the change of plans incident to placing the 
conduits for the electrical cables in the side walls of the tunnel 
and of constructing the vitrified hollow tile conduits or ducts. 

During the argument it occurred to me, but the point was not 
made by counsel for the respondent, that it would be inequitable 
to decide that this extra work was construction, the entire cost 
of which must be borne by the City, for the reason that if the 
Contractor is to be, permitted to use these conduits without pay- 
ing rental to the City, other than the low rate of rental provided 
for on all construction originally contemplated to be made by the 
City and on which his competitors in bidding figured, he is saved 
a tremendous outlay of money, it having been his duty under the 
statute and contract, before the alteration thereof, to construct 
all conduits that might be necessary for carrying the electrical 
cables, as part of the equipment and at his own cost and expense. 
It would seem that this question should have been considered by 
the Board of Rapid Transit Railroad Commissioners before con- 
senting to a change of the plans, or rather before consenting to a 
change thereof upon the understanding that the contractor was to 
be permitted to use the conduits constructed in the side walls free 
of special rental or other charges. Of course, if the Commissioners 
deemed the construction of these conduits in the side walls suffi- 
ciently beneficial and advantageous to the City to justify them in 
paying the entire expense thereof even if the Contractor refused 
to pay a rental therefor, they not only had the power but I think 
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they might properly have consented to the construction at the ex- 
pense of the City; but it does not appear that they endeavored to 
obtain from the relator an agreement to pay the fair value of the 
use and occupation. However this may be, the propriety of the 
action of the Commissioners is not presented for reviews. The 
learned Corporation Counsel expressly stated on the argument that 
the respondent does not contend that the payment of this claim 
may be resisted upon equitable grounds, but concedes the con- 
trary ; and bases his action solely upon want of power on the part 
of the Commissioners to change the plans and contract and 
require this additional excavation and the construction of these 
conduits at the expense of the City. It is thus conceded that 
there is no reason for withholding the writ on discretionary 
grounds ; that all facts relating to the right of the relator to pay- 
ment for this work are fully presented by the moving papers and 
raise a question of law pure and simple, depending solely on the 
power of the Commissioners; and that no question concerning 
the improper exercise of such power is involved. Nor is it 
claimed that the Comptroller in refusing to honor the voucher ex- 
ercised any judicial, discretionary or other than ministerial power, 
or that the relator should be left to an action at law. By stating 
these concessions on the part of the Corporation Counsel, I am 
not to be understood as disagreeing with him. They are merely 
stated for the purpose of showing that the questions which would 
otherwise require consideration and an expression of opinion by 
the Court have not been investigated by me and I express no 
opinion thereon. The single problem thus presented on the appeal 
is not difficult of solution. 

That this method of construction is superior and will tend to 
insure greater safety to passengers and those working in the tun- 
nel as well is manifest. Had the idea been thought of or 
suggested originally there can be but little doubt that it would 
have been adopted then. We cannot say that the change of plan 
was made solely for the benefit of the Contractor. I think 
the fair inference is that it is for the benefit of the City and of 
the public as well. It does not appear how long this tunnel will 
last, but the fair inference is that it will last much longer than 
the period of fifty years over which the lease to the Contractor 
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extends, and probably, by repairs and reconstruction from time 
to time, it will last indefinitely. Moreover, express authority is 
found in section 6 of the Rapid Transit Act, so called, as 
amended by chapter 729, Laws of 1896, for making provision 
in the plans for the present and future needs of the public for 
sewers, gas or water pipes or electric wires underneath the surface 
of the streets under which the railroad is to be constructed, and 
for the City's charging rental for such use where the right to such 
use of the street without compensation did not exist. The learned 
counsel for the relator cites this as authorizing the construction of 
these conduits and the renting of such of them as may not be 
needed by the relator. I think authority may there be found for 
renting to the relator such of them as he needs. It appears, and is 
not controverted, that at the time the legislation was applied for 
and when the contract was made it was not contemplated that any 
permanent conduit would be necessary for conducting the elec- 
trical cables, but it was then intended that they should be sus- 
pended or placed in the interior of the tunnel and remain of a 
movable nature. These were the circumstances under which it 
was provided by the Legislature, and by the contracting parties 
that whatever conduits might be necessary for the operation 
of the road should fall within the classification of equipment, the 
expense of which should be borne in the first instance by the Con- 
tractor, the same, however, to be purchased by the City at a fair 
valuation at the expiration of the lease. The conduits then in 
contemplation were to constitute equipment and upon them as 
well as the rest of the equipment the City was to have a lien to 
insure the performance of the contract. By the contract and plans 
as changed-by mutual consent, however, certain conduits, suitable 
for holding the electrical cables, to enforce payment for which 
is the object of this proceeding, have become a permanent part of 
the construction and irremovable without the destruction of the 
side walls of the tunnel. These conduits thus forming a part of 
the permanent construction do not, in my opinion, necessarily fall 
within the classification of equipment as used in the statute or in 
the contract. The Commissioners may well have deemed that it 
was to the benefit and advantage of the City, in its future opera- 
tion of the road after the expiration of the lease, to have suit- 
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able conduits in the side walls for use in transmitting power. I 
think if the plans had originally so provided there could be no 
question but that it was the duty of the Contractor to construct 
them • and, it being his duty to furnish all conduits for equipment 
at his own expense, he could not then use them without the con- 
sent of the City or its authorized representatives. Whether the 
Contractor is or should be entitled to use these conduits for the 
electrical cables employed in transmitting the power, is a sepa- 
rate and distinct question not necessarily presented on this appeal 
which, as has been seen, involves only the power of the Com- 
missioners to require their construction. The Commissioners 
had power, under the statute and reserved in the contract, to alter 
and change the plans with the consent of tflie Contractor. We are 
not concerned with the question whether the Contractor could 
have been compelled to submit to a change of the plans so as to 
provide for the construction of these conduits solely for the 
benefit of the City, for three reasons : First, the change was made 
at his suggestion ; second, he has consented to it ; and third, most 
of the work was done by him at his own risk before the Commis- 
sioners formally authorized the change or determined to allow 
him compensation therefor as part of the construction. Thus 
the question comes before us as if these provisions had been in the 
original contract and there had been no express provision that the 
Contractor should have the use of the conduits gratuitously. One 
of the grounds upon which the relator recommended this change 
in the plans is that it will insure greater safety to the public ; and 
this is undoubtedly true. Suppose in addition, he or the Chief 
Engineer of the Board had also recommended that it would be to 
the interest and advantage of the City on grounds of economy, 
on account of the impracticability of making these changes after 
the expiration of the lease without incurring several times the 
outlay that will be required in doing the work now, and suppose 
the Contractor, on account of its being to his advantage also, had 
offered to pay the fair rental for the use of the conduits, could 
there be any doubt of the power of the Commissioners, with the 
consent of the Contractor, to make the changes for these reasons ? 
Is the power of the Commissioners in that regard any less be- 
cause they may intend to permit the Contractor to use the con- 
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duit without paying rental ? Is it not apparent that this question 
as to the use of the conduit by the relator is separate and inde- 
pendent from the power to authorize their construction? The 
contract expressly provides, as shown in the affidavit by the re- 
lator, "the railroad hereby leased includes the railway construc- 
tion under the routes and general plans * * * together with 
terminals, stations and all other appurtenances whatsoever of the 
said railroad, but not including the equipment thereof." Thus it 
appears that the Contractor not only agreed to furnish all equip- 
ment, including conduits, at his own cost and expense, but it was 
expressly provided that the City did not lease to the Contractor 
any equipment. Therefore, although these conduits are now part 
of the permanent construction and belong to the City, they will, 
if used by the Contractor, serve the purpose of part of the equip- 
ment which it was originally contemplated was to be furnished 
and paid for by him ; and for the purpose of any application on 
his part to use them they should be considered as equipment 
within those provisions of the contract requiring him to provide 
equipment at his own cost and expense; and since the conduits 
are not leased to the Contractor he must acquire his right to use 
them, for he has not that right under the statute or contract as 
originally made at least. The relator claims that this is now 
construction, and in this contention we agree. It therefore fol- 
lows that he cannot use it as equipment as a matter of right, for 
the City has not agreed to lease equipment, and the use he con- 
templates making of it is clearly equipment with the fair intent 
and meaning of the contract, and, according to the understanding 
of the parties at the time the contract was made which, as shown 
by the moving papers, contemplated the suspension of the cables 
within the tunnel. The metallic cables inclosing the copper wires 
or other electrical conductors are not conduits but those opening 
in the side walls will be if used for carrying such cables. This con- 
struction will result in justice to both parties ; the contract permits 
it and equity requires it. It appears that the expense of providing 
suitable conduits or conductors for the electrical cables which 
was to be borne by the Contractor would be very large ; and some 
idea of this expense may be inferred from the fact that the Con- 
tractor proceeded with and performed nearly one-half of this 
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work of inserting conduits in the side walls, the aggregate cost 
of which, according to the affidavit of the Chief Engineer of the 
Board, will be $1,150,000, before obtaining the formal approval 
of the Commissioners to a change of the plans or arriving at an 
agreement as to who was to pay therefor, and during several 
months he was proceeding under a resolution which required him 
to bear the entire cost thereof. It is, therefore, just that in being 
saved this large expenditure of money and greater protection 
against the liability of accidents he should pay a rental to the City 
for the use of these conduits; and it is right that the City 
should pay the cost of construction, since they become its property 
permanently affixed in the construction and useful beyond the 
period of the relator's lease. The contractor in dealing with the 
Commissioners is chargeable with knowledge of the limitations 
of their powers ; and it seems to me that they have not, by failing 
to have an understanding with him with respect to paying rental, 
foreclosed the City from asserting a right to recover the fair 
value of the use of these conduits. All of the provisions of the 
statute and of this contract have not been drawn to our attention 
upon this appeal; but unless there are other provisions of the 
contract, not printed in the record, or of statutes, to which our 
attention has not been called, controlling on the point, I think 
that the Commissioners were not and are not justified in per- 
mitting the Contractor to use the conduits without paying the City 
any rental therefor. The Commissioners may have led the Con- 
tractor to belive that he is to be permitted to use these conduits 
gratis; and, if that be the effect of the amended contract and 
plans, then the question of power on the part of the Commis- 
sioners to permit such use without compensation to the City, per- 
haps embarrassed by a question of estoppel in not having a clear 
understanding on the subject, may arise in the future, but it is 
not directly presented and cannot be decided now. However, 
that does not affect the power of the Commissioners, with the con- 
sent of the Contractor, to make the changes in the contract and 
plans and to obligate the City to pay for the work required there- 
under. For these reasons, therefore, I vote for a reversal of the 
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order and for awarding a peremptory writ of mandamus accord- 
ing to the prayer of the petition. (Reported 80, App. Div. 210; 
affirmed by the Court of Appeals on the opinion of HATCH, 
J. in the Court belozv. 175, N. Y., 47O.) 
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Before WALLACE and COXE, CiRCitiT Judges. 

CoxE, J. — This is an equity action for the threatened infringe- 
ment of letters patent, No. 570,451, granted November 3, 1896, 
to Benjamin F. Carpenter for a "by-transit railway system." 
The specifications contain five double-column pages of descrip- 
tion and ten claims. It explains with painstaking elaboration and 
minuteness the difficulties encountered in providing rapid tran- 
sit in large cities, and the remedies proposed by the patentee for 
overcoming these difficulties. 

The defendants demurred upon the ground that the patent 
upon its face discloses an entire lack of patentable novelty, and 
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that the claims are not for combinations', but for aggregations 
merely. The demurrer was sustained and the bill dismissed. 
The complainant appeals. 

The first proposition argued is that the patent cannot be con- 
sidered for the reason that it is not set out in extenso in the 
bill, or attached thereto. 

The bill makes prof ert of the patent in the following language : 
"Which said letters patent, or an exemplified copy thereof, 
your orator will produce as your honors shall direct." 

This is the usual form of pleading in patent causes ; it is simple 
and convenient and avoids the necessity of copying into the bill 
long public documents accessible to all. In an infringement suit 
the foundation of the complainant's case is the patent; without 
it the action cannot stand for a moment, and when its validity 
is challenged it is the duty of the complainant to present it 
to the court for inspection. If the bill be attacked because the 
patent is not set out at length, the complainant is entitled to pro- 
duce it in support of the bill, and he will not be permitted to 
suppress it when its validity is challenged. 

There can no longer be a doubt that where, in an infringe- 
ment suit, profert of the patent is made in language similar to 
that quoted, supra, the patent is regarded as a part of the bill, 
and will be examined on demurrer. Heaton Peninsular B. F. 
Co. V. Schloctmeyer, i8 C. C. A. 674, 69 Fed. 592; Chinnock v. 
Paterson P. & S. Co. (C. C), no Fed. 199; International 
LumberCo. v. Maurer (C. C), 44 Fed. 618. 

Section 4886 of the Revised Statutes provides that "any per- 
son who has invented or discovered any new and useful art, 
machine, manufacture or composition of matter, or any new and 
useful improvement thereof * * * may obtain a patent there- 
for." 

After describing generally what he proposes to accomplish 
the patentee says: 

"From the above description it will be perceived that my 
invention furnishes a new method of handling the passen- 
gers to secure quick delivery at various points between the 
ends of an express route." 

In other words, the patent destribes a new plan for handling 
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the large number of passengers who patronize the public vehicles 
provided for rapid transit in large cities It is argued that this is 
patentable as a "machine" under the language of the statute just 
quoted. 

If a scheme for handling the traveling public in congested 
districts can, for patent purposes, be regarded as a machine, it 
is by no means easy to perceive why a new plan for reorganizing 
the police force, or mobilizing the army or manipulating the 
guests at crowded public functions, may not also be aptly 
described as a machine and patented as such. 

Conceding, arguendo, that a plan such as is disclosed in the 
Carpenter patent may, if new and useful, be patented as a 
machine, it is manifest that no mere abstraction, no idea, how- 
ever brilliant, can be the subject of a patent irrespective of the 
means designed to give it effect. In the case at bar, patentability 
must be found, if at all, in the mechanical means and appliances 
used to carry out the proposed plan. These are all admittedly 
old. The tracks, turnouts, cars, platforms, motors, loops, parti- 
tions, gates and staircases described by the patentee had all been 
used for years prior to the date of the application to facilitate the 
transportation of freight and passengers on railways. The fea- 
ture of the patented system principally relied on to support in- 
vention seems to be the arrangement of the tracks, two for ex- 
press trains and two for local trains, in connection with "island" 
platforms between the local and express tracks, upon which 
tracks the trains run in the same direction. By this arrange- 
ment a passenger can board ^ local train, ride upon it until he 
reaches a station where express trains stop, disembark from the 
local, cross the platform, board the express and ride upon it 
until he reaches the express station near his destination, where 
he may, if he likes, again cross the platform and take a local 
train which will deposit him still nearer the point he desires to 
reach. The island platforms are provided with partitions and 
gates to prevent crowding. Of this plan the patentee says: 

"A conjunctive or co-operative service is thus maintained, 
and such arrangement and operation I term the 'bi-transit 
system.' " 
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While conceding that island platforms were old, he points 
out the distinction that they were used on roads having two 
tracks only, and is of the opinion that their use in conjunction 
with a four-track road is "an entirely novel feature." 

The patentee contributes the further information that where 
the tracks on opposite sides of the platform are not on the same 
level, "adequate staircases'' may be provided for the use of the 
passengers. Again he says that where the express tracks are 
located outside of the local tracks the approach to the local 
tracks may be through openings in the center of the street. 

Another "feature" of the system, which is, apparently, re- 
garded as novel, for it is incorporated in the claims, is the intro- 
duction of loops or switches by means of which trains may be 
shunted over from one track to another. It is thus described : 
. "The object of the loop is simply to transfer the trains 
from the up track to the down track at a given point, and such 
tracks may be connected with the same effect by suitable 
switches." 
We have thus referred to those features which seem to be 
relied upon by the patentee and by counsel as constituting the 
essential elements of the "bi-transit system." It is unnecessary 
to comment upon the remaining suggestions of the specifications, 
as they deal with the most obvious and commonplace propositions. 
After giving careful consideration to the arguments advanced 
on behalf of the complainant, we find it impossible to discover any 
ground for sustaining the patent. The rapid transit problem has 
been for years a most serious one, especially in the City of New 
York, where the principle obstacles have been lack of space and 
lack of money to complete such a tremendous undertaking as 
a suitable subway. Given a four-track road devoted wholly to 
the transportation of passengers, and any competent railroad en- 
gineer would know at once how to manage it. He would know 
where to locate the stations, loops and switches, and he would 
assuredly arrange for the ingress and egress of passengers so 
that they would not be compelled to cross the tracks at grade. 
To plan all these details would undoubtedly require ability of a 
high order, but not inventive genius. The organizer of such a 
system would have all the materials ready at his hand with 
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nothing remaining but to adapt them to the new environment. 

The Court will take judicial knowledge of the fact that for a 
quarter of a century, at least, it has been customary for travelers 
hving at small towns to take local trains to large cities, remain 
at the station and, upon the arrival of the express, cross the 
platform and board it. Even if it be true that, prior to 1895, 
the trains on either side of island platforms ran in opposite direc- 
tions, it surely did not involve an exercise of the inventive facul- 
ties to run these trains in the same direction. As before pointed 
out, the reason why this was not done before is that there was no 
necessity for it. The moment that a four-track passenger railroad 
was projected, the wisdom of such an arrangement was obvious. 
The case of Richards v. Chase Elevator Co., 158 U. S. 299, 
15 Sup. Ct. 83T 39 L. Ed. 991, is directly in point. The alleged 
invention consisted in apparatus for transferring grain from 
one car to another. The court held the patent void on demurrer 
and, in order to emphasize the absurdity of the complainant's 
contention, used language which seems almost prophetic of the 
"bi-transit" system. The Court says : 

"Suppose, for instance, it were old to run a railroad track 
into a station or depot for the reception and discharge of 
passengers, it certainly would not be patentable to locate 
such stations between two railroad tracks for the reception 
of passengers on both sides, and to add to the accommoda- 
tions a ticket office, a newspaper stand, restaurant, and cigar 
stand, or the one thousand and one things that are found 
in buildings of that character." 
Compare this language with the following quotation from the 
Carpenter patent : 

"Safe and convenient access to the transfer platforms is 
then effected by extending staircases upward or downward 
to the street (as the case may be), and the platforms thus 
furnish not only the shortest and easiest means of transfer 
between the cars of the slow and fast trains, but may, when 
required, afford means of access to and from the street, 
and accommodations for stations purposes with ticket office 
and waiting-room." 
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We have considered each of the claims separately, and find that 
the same difficulty is applicable to all. namely, an entire lack of 
patentable novelty. 

We are of the opinion that the decree of the Circuit Court is 
right and should be affirmed, with costs. 



(Reported 121 Fed. Rep. 747.) 



SUPREME COURT, 
County of New York. 



In the Matter, Etc., 

°f } Special Term. 

William J. Reilly. 



Clarke, J. — The relator prays for an alternative or peremp- 
tory writ of mandamus directed to the Board of Rapid Transit 
Railroad Commissioners and a division engineer, commanding 
them to restore relator to the position of Inspector of Sewer 
Construction, and to pay him salary accrued since his removal. 
The respondents allege that relator was suspended and subse- 
quently dismissed for lack of work, his name transmitted to the 
Municipal Civil Service Commission for reinstatement, and that 
eighteen days later he was reinstated as Inspector in the Bureau 
of Sewers, pursuant to section 1543 of the Greater New York 
Charter. 

In so far as the application is for a peremptory writ, the relator 
in efifect demurs to the facts alleged by respondents. A removal 
for purposes of economy has been held to be a mere suspension, 
and by analogy with previous decisions it has been held that a 
peremptory writ will not be granted under the circumstances set 
forth. (People ex rel, Levinson vs. Wells, 78 App. Div. 373.) 

The relator, however, does not insist upon a peremptory writ, 
but, upon its denial, prays for an alternative writ. He denies 
that the true ground of his removal was lack of work, and alleges 
that the cause of his removal was a charge that he had allowed 
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improper materials to be used upon the work, and that he was 
discharged without an opportunity of making an explanation, 
m violation of section 1543 of the Charter. As a question of 
fact is presented the relator may have an alternative writ that 
the issues raised may be determined in the manner provided by 
statute (People ex rel. Corrigan vs. Mayor, etc., 149 N. Y., 215; 
People ex rel. Vanderhoof vs. Palmer, 3 App. Div., 389). 

The new employment alleged does not necessarily bar the 
relator from contending against the alleged unlawful removal. 
The alleged reappointment of relator is entirely consistent with 
the theory advanced by respondents, as reinstatement is obligatory 
under the statute where there has been a lawful suspension. As, 
however, the respondents in no way concede that relator was 
illegally removed nor admit that during the period of suspension 
the relator was entitled to the office claimed and the salary in- 
cident thereto, such plea would not be a complete defense, and 
does not avoid the necessity of determining the issue raised. 

Motion for alternative writ prayed for is granted. 



SUPREME COURT. 
Appellate Division. 



Charles T. Barney, Appellant, 



vs. 



The City of New York and Others, Respondents. 



Arthur H. Hasten, for appellant. 
Theodore Connoly, for respondent. City of New York. 
Edward M. Shepard, for respondait, Rapid Transit Board. 
DeLancey Nicoll, for respondent, John B. McDonald. 

Ingraham, J. : — This appeal is from an order of the Special 
Term denying a motion for an injunction restraining the defend- 
ants from further excavating, blasting or constructing the rapid 
transit tunnel for the underground railroad under Park avenue 
adjacent to the plantiff's premises, or from continuing the work 
of tunnel construction in such a manner that the easterly side of 
the tunnel or of the excavation therefor, shall be nearer to the 
building or house line than the tunnel described and shown in 
the routes and general plan adopted and approved by the defend- 
ants, the Rapid Transit Railroad Commissioners. The plantifE 
is the owner of a dwelling house on the east side of Park avenue, 
at the corner of Thirty-eighth street. In pursuance of legislative 
authority and the consent of The City of New York, the Rapid 
Transit Commissioners prepared a general plan for the con- 
struction of an underground railroad in The City of New York. 
That general plan was approved by the municipal authorities, but 
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the property owners having refused to consent to the construc- 
tion of the road, application was made to this court for authority 
to construct and operate the said road, notwithstanding such 
refusal. The plans as prepared by the Rapid Transit Commis- 
sioners, and which were submitted to this Court for approval, con- 
templated three separate tunnels under Park avenue, in front 
of the plantiff's premises, the easterly side of the easterly tunnel 
being thirty-seven feet and six inches from the buiding line of 
the property on the east side of Park avenue. The centre tunnel 
was twenty-four feet in width, and constructed in the middle of 
the avenue, and was separated from the east tunnel by a masonry 
wall. The centre tunnel was to contain two tracks, while the 
easterly tunnel was to contain one track, and it was this method 
of construction that was approved by this Court. After such 
approval, the Commissioners of Rapid Transit made the detailed 
plans necessary for a contract to construct the road. Upon a 
further consideration, the original plans were modified by sub- 
stituting for the three tunnels orginally proposed, two tunnels, 
one ttpon the east and the other upon the west side of Park 
avenue, the east side tunnel being thirty-five feet from the build- 
ing line of the abutting property on the easterly side of Park 
avenue. The contract was made between the Commissioners of 
Rapid Transit and the defendant McDonald, for the construction 
of the road according to these modified plans. Subsequent to the 
execution of this contract, a further modification of these plans 
was considered necessary by the Chief Engineer in charge of the 
work, and such modification was directed by him without any 
formal action of the Rapid Transit Board, and without the 
consent of either the property owners or of this Court. By this 
modification, the easterly tunnel was located on the east side of 
Park avenue, about seven feet from the building line of the prop- 
erty. The construction of this easterly tunnel was prosecuted 
under the authority of the Chief Engineer of the Board of Rapid 
Transit Commissioners, with the approval of the engineer of the 
contractors, but without other authority. After the excavation 
was substanially completed, at a cost to The City of New York 
of upwards of $400,000, this action was commenced to enjoin 
the further construction of this tunnel under Park avenue, and 
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to compel the defendants to fill up the excavation already made 
and to proceed with the plans as orginally proposed. 

The evidence is that it would cost The City of New York to 
comply with this demand in the neighborhood of $500,000, in 
addition to the money already spent, and would delay the com- 
pletion of the work for about eighteen months ; and the question 
that was presented to the Court below was, whether in view of 
these facts, in the exercise of its judicial discretion, this work 
should now be stopped, entailing upon the public and the City this 
delay in the prosecution of the work, with the large additional 
cost indicated. It is undoubtedly true that this modification of 
the plans, materially changing the relation of the proposed road 
to the abutting property without the consent of the property own- 
ers, or in lieu thereof the approval of this Court, was entirely 
unauthorized. The constitutional provision, recognized and en- 
forced by the statutes under which this road is being constructed, 
by which this railroad could not be built without the consent of the 
property owners, or in lieu thereof the approval of this Court, 
provided safeguards for the protection of property abutting upon 
a street through or under which it was proposed to construct a 
railroad. Before such a road should be constructed, the abutting 
owners were to be consulted ; but in order to prevent the opposi- 
tion of the property owners from preventing a necessary public 
improvement, provision was made by which an approval by this 
Court for the construction of such a railroad could take the place 
of the consent of the property owners; but that was only to be 
done where notice to the property owners was given so that they 
could be heard in opposition to the construction of the road ; and 
the application to this Court for its approval was necessarily 
based upon the plans for the construction and location of the pro- 
posed road, so that the property owners could have an opport- 
unity of presenting their objections to the road as it was proposed 
to be constructed and located. Before a tunnel within seven 
feet of the property was authorized, the abutting owners had the 
right to be heard and present their objection to a tunnel so 
located. 

We will assume, therefore, in the dispsition of this application, 
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that the change of location was unauthorized, and if before any 
work had been done or substantial progress had "been made in 
the excavation an application had been made for an injunction, 
that the Court would have been justified in restraining the further 
prosecution of the work until the necessary consents had been 
obtained. An entirely differnt question is presented where the 
application for an injunction is made after the excavation of the 
tunnel has been substantially completed and where all that remains 
is to construct the necessary masonry walls and supports. That 
it would be a much more serious injury to the plantiff's property 
to leave the excavation in the condition in which it was when 
this action was commenced than to allow it to be proceeded with 
and the necessary walls and supports constructed, is apparent. 
The only result of now granting a preliminary injunction would 
be to stop the work, leaving this hole in the ground unsupported ; 
while if the contractors are allowed to proceed with the con- 
struction of the tunnel, the adjourning property would be secure 
against further settling or injury. The injunction asked for, 
therefore, would seem to be without any advantage to the plain- 
tiff, but would subject him and the other property owners to the 
danger of having the adjacent rock settle into this excavation and 
so injure rather than protect his property. 

The learned counsel for the plaintiff insists that the operation 
of the road in this tunnel will be a serious injury to his property, 
and for that reason the further construction of the tunnel, as at 
present located, should be enjoined. But we think the question 
of the operation of the road should be left until it can be deter- 
mined, by its actual operation, whether or not such operation will 
entail upon the adjoining property any injury or disadvantage. 
The importance of this public improvement, the fact that it has 
involved the expenditure of such a large amount of public money, 
and the necessity for additional means of transportation of pas- 
sengers in New York, are facts which should be considered in 
determining whether the Court should interfere by an injunction 
which would prohibit the completion of the public improve- 
ment, or adopt other methods to protect or compensate the 
abutting property owners. The question is whether there should 
be a preliminary injunction pending the trial of the action ; and we 
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think in view of the situation, the enormous public interests in- 
volved, and in view of the facts that such an injunction, while af- 
fecting most seriously the defendants, would be of no advantage to 
the plaintiff or the abutting owners, that the Court, in the exercise 
of the judicial discretion which it is bound to exercise in con- 
sidering an application of this kind, was quite justified in refusing 
to grant the preliminary injunction asked for, leaving the ques- 
tion of the relief to which the plaintiff would be entitled to be 
determined upon the trial. Without attempting at all to indicate 
an opinion as to what the Court should do when the question as 
to the final judgment is presented, we affirm the order appealed 
from as a proper exercise of discretion in refusing to grant an 
injunction before judgment. 

It follows that the order appealed from should be afifirmed, 
with $io costs and disbursements. 

Van Brunt, P. J., McLaughlin and Laughlin, JJ., con- 
curred. 



(Reported 83 App. Div. 237.) 
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CERTIFICATE OF THE BOARD 

TO THE 

HUDSON AND MANHATTAN 
RAILROAD COMPANY 



Board of Rapid Tkansit Railroad Commissioners for the 

City of New York 

to 

Hudson and Manhattan Railroad Company. 



CERTIFICATE, NOVEMBER 24n'H, I903. 



The Board of Rapid Transit Railroad Commissioners for The 
City of New York does hereby certify as follows: 

Whereas, The Hudson and Manhattan Railroad Company 
(which is hereinafter called the Tunnel Company) is a railroad 
corporation which has been duly incorporated under the laws of 
the State of New York for the purpose, so declared in its articles 
of association, of constructing and operating a tunnel railroad 
from a point at or near the intersection of Broadway with Cort- 
landt Street in the City of New York (hereinafter called the 
City), and thence, by a feasible route, beneath the surface 
in the City and under the bed of the Hudson river to a point 
under the waters of the Hudson river in the boundary line 
between the States of New York and New Jersey (opposite a 
point lying between Liberty and Fulton streets, in the BorougH 
of Manhattan, in the City), where the said railroad is to con- 
nect with the railroad of a corporation organized or to be organ- 
ized under the laws of New Jersey, extending westwardly to a 
point or points in the city of Jersey City and State of New 
Jersey, and thereby forming a continuous line for the carriage 
of passengers and property between a point or points within and 
a point or points without the City of New York; and 
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Whereas, The Tunnel Company, pursuant to section 32 of 
chapter 4 of the laws of 1891, as amended by chapter 584 of 
the laws of 1902 (which entire statute as amended by various 
acts and as now in force is hereinafter called the Rapid Transit 
Act) has made application to the Board of Rapid Transit Rail- 
road Commissioners for the City of New York (which is herein- 
after called the Board) for authority to lay railroad tracks along 
a certain route from its terminal in the City westwardly to the 
Hudson river, and to have and maintain in the City a terminal 
station and such terminal and other facilities as may be neces- 
sary for the accommodation of the traveling public, and to con- 
struct and operate its railroad along the said route and under 
lands, streets, ivenues, waters, rivers, highways and public 
places in the City, with necessary sidings, platforms, stations, 
faciliaies for access to the surface and other appurtenances and 
with the right to emerge to the surface upon private lands at the 
terminus thereof in Manhattan Borough, all as hereinafter par- 
ticularly set forth, and to transport over the said railroad passen- 
gers or freight, or both; and 

WhereaSj The Board by a concurrent vote of at least six of 
its members has fixed and determined the locations and plans 
of construction of such railroad of the Tunnel Company upon 
such route and of such tracks and facilities, the times within 
which they shall be respectively constructed, and the compen- 
sation to be paid therefor to the City by the Tunnel Company ; 
and 

Whereas, The Board, by such concurrent vote, has pre- 
scribed such terms, conditions and requirements as to the Board 
appear to be just and proper for the grant hereby made to the 
Tunnel Company, including the terms, conditions and require- 
ments provided by the Rapid Transit Act, and has included 
among them a provision that the Tunnel Company shall from 
the time of the commencement of the operation of such railroad 
under such determination, annually pay to the City a sum or 
rental for a period of twenty-five years, beginning with such 
operation, and also providing for a readjustment of the amount 
of such sum or rental at the expiration of such period and at in- 
tervals thereafter of twenty-five years, — 
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Now, therefore, the Board has authorized and does hereby 
authorize, but subject, hozvcver, to the limitations, terms, con- 
ditions and requirements hereinafter set forth, the Tunnel Com- 
pany — 

1. To lay down, construct and operate a railway, including 
two tracks, on a route beginning at the boundary line between 
the States of New York and New Jersey under the Hudson 
river, at a point nearly opposite the foot of Cortlandt street, 
in the Borough of Manhattan; thence running eastwardly under 
the Hudson river and dock or bulkhead property on the east- 
erly bank thereof, whether belonging to the City or to other 
owners, to the westerly side of West street at a point opposite 
or nearly opposite or at the foot of Cortlandt street ; and 
thence still eastwardly crossing- under West street, and thence 
still easterly under Cortlandt street, crossing under Wash- 
ington street and Greenwich street, to a point in Cortlandt 
street west of and at or near the westerly line of .Church street, 
and thence curving northwardly and passing under private prop- 
erty and crossing under Dey street and thence again under 
private property to Fulton street west of and at or near the 
westerly line of Church street; thence curving to the west into 
Fulton street; thence westwardly under Fulton street, crossing 
under Greenwich street, Washington street and West street, 
and thence still westerly to the westerly side of West street, 
and thence still westwardly, under dock or bulkhead property 
on the easterly bank of the Hudson river, whether belonging to 
the City or to other owners; and thence still westwardly under 
the Hudson river to a point in the boundary line between the 
States of New York and New Jersey, nearly opposite the foot 
of Fulton street. 

2. To acquire and maintain a terminal and station in the east- 
erly portion of the blocks bounded by Greenwich street, Cortlandt 
street, Church street and Fulton street, in Manhattan Borough, 
the same being private property, or so much thereof as the 
Tunnel Company may find necessary and be able to acquire, 
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and also to occupy for said terminal and station all or any parts 
of the underground portions of Cortlandt, Dey and Fulton 
streets, in Manhattan Borough, contiguous to its said terminal 
station in said blocks, and to lay and operate therein such tracks, 
sidings and connections as may be found convenient for the opera- 
tion of the railroad. 

3. To build, maintain and operate a subway for foot passen- 
gers under Dey street from the said terminal and station at 
the westerly side of Church street to Broadway, and thence 
crossing under Broadway to John street, to connect the terminal 
and station of said Company with the station of the Rapid 
Transit Subway at Dey street and John street and Broadway; 
and there connecting with the stairways leading from such sub- 
way stations to the surface of Dey and John streets. But 
nothing in this subdivision contained shall imply any obligation 
on the part of the City to provide or maintain any such station 
of the Rapid Transit subway. 

4. To run upon said railways (all of which railways upon 
the route aforesaid, together with the said terminal stations and 
faciUties, and all their appurtenances, are together hereinafter 
called the Railroad) motors, cars and carriages for the trans- 
pertation of persons and property, and to use thereon and in 
connection therewith all suitable railroad appliances. 

5. To maintain and operate under the streets of the routes 
aforesaid and along the lines of the said railways cdmposing the 
Railroad, for the use of the Railroad only, telegraph wires and 
wires, cables, conduits and ways for the distribution of power, 
heat and light and other appurtenances. 

6. To acquire and use for stations or station extensions, power 
plants, pumping stations, shafts for access to the surface and 
other necessary purposes of the Railroad, private property as 
the same may be lawfully acquired within the scope of the cor- 
porate rights and powers of the Tunnel Company. 
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The rights hereinbefore granted to maintain and operate the 
Railroad or necessary or convenient for that purpose shall be 
held by the Tunnel Company in perpetuity, except as may be 
herein otherwise expressly provided. 

Provided, however, and it is expressly agreed that this au- 
thorization and the rights and privileges hereby granted are 
subject to certain limitations, terms, conditions and requirements 
which appear to the Board to be just and proper, and as so 
subject are hereinafter called the Franchise hereby granted. The 
said limitations, terms, conditions and requirements are hereby 
prescribed as follows, to wit: 

I. 
This certificate will be executed by the Board in four iden- 
tical originals, so proved as to be entitled to be recorded in the 
office of the Register of the County of New York and to be filed 
in the office of the Secretary of State of the State of New 
York, all of which will be delivered by the Board to the Presi- 
dent, Vice-President, Secretary or Treasurer of the Tunnel 
Company. The franchise hereby granted shall be inoperative 
and this certificate shall be void unless within thirty days after 
such delivery or such further period as shall be prescribed in 
writing by the Board, the Tunnel Company shall have procured 
three of the said identical originals to be returned to the Board, 
each of them having an acceptance of the Franchise and all the 
limitations, terms, conditions and requirements thereof subscribed 
at the foot thereof by the Tunnel Company, such acceptance 
being so proved as to entitle it to be recorded and filed as afore- 
said. 

II. 

The Franchise hereby granted shall, if the Board shall so 
determine, become void unless within three calendar months 
after the time of the delivery to the Board of the acceptance of 
this Certificate by the Tunnel Company, that Company shall, 
in due and lawful form, obtain or receive all the consents and 
approvals following, to wit: 
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1. The consent of the Board of Aldermen of the City, 
being the local authority having the control of the por- 
tions of the streets and highways upon or under which 
it is proposed to construct the Railroad, together with 
the approval of the Mayor of the City. 

2. The consents of the Department of Docks and 
Ferries and the Commissioners of the Sinking Fund of 
the City, if and so far, if at all, as such consents or either 
of them may be necessary to the construction, mainte- 
nance and operation of the Railroad, or any part thereof, 
under docks or other property belonging to the City of 
New York. 

If it shall appear that any consent herein required is not 
necessary, the Board shall have power to waive the same; and 
in such case the Franchise hereby granted shall be deemed as 
effectually granted as if the consent were given. So also if the 
Tunnel Company shall surrender or waive any right for which 
a consent cannot or shall not be obtained, then and in such 
case the Board shall have power to waive the procurement by 
the Tunnel Company of such consent; and in such case the 
Franchise hereby granted shall not, except as to such right, be 
prejudiced by the absence of such consent. 

The Franchise hereby granted shall, if the Board shall so 
determine, become void unless within one year after the time 
of the acceptance of this certificate by the Tunnel Company, that 
Company shall further and in due and lawful form, obtain the 
consent of the owners of one-half in value of the property 
bounded on the portion of each street under or through which the 
Railroad or any part of the route thereof runs, to the construc- 
tion and operation of the Railroad, or such part thereof, or in case 
the consent of such property owners cannot be obtained then the 
determination of commissioners to be appointed pursuant to law 
by the Appellate Division of the Supreme Court in the First 
Department that the part of the Railroad under or through said 
street ought to be constructed and operated, the said determina- 
tion of such commissioners, when confirmed by the Appellate 
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Division which shall have appointed such commissioners to be 
taken in lieu of such consent of property owners. Provided, 
however, and it is expressly stipulated, that the Board shall have 
power, upon reasonable cause shown, to extend by written cer- 
tificate either of the periods hereinbefore in this article pre- 
scribed. 

If the Tunnel Company shall be diligent in prosecuting ap- 
plications for the consents aforesaid, and ■ shall not have se- 
cured the same other than such, if any, or shall have been so 
waived, within the period of one year after its acceptance as 
aforesaid of this Franchise, then and in such case the Tunnel 
Company shall, after a written notice of three months to the 
Board, be released from its obligations hereunder, unless within 
such three months such consents shall have been given. 

III. 

The Tunnel Company shall begin the construction of the 
Railroad within three months after it shall have obtained the 
consents aforesaid or such of them as shall be necessary as 
aforesaid and shall not have been waived as aforesaid, and shall 
complete the construction of the Railroad within five years after 
such construction shall be begun. 

In case the Tunnel Company, within the period of three months 
after it shall have obtained the consents necessary as afore- 
said, shall not have begun the actual construction of the Rail- 
road, or if, after having begun such construction, it shall suspend 
the same prior to the completion thereof for a period exceeding 
three months, or if it shall not complete such construction 
and begin the operation of the Railroad within the said period 
of five years, then and in either of such cases the Board, upon a 
written notice to be delivered to the Tunnel Company not less 
than three months before the action of the Board, may annul the 
Franchise hereby granted as to any part of the Railroad not thert 
completed and in operation; Provided, however, that the Board 
shall have the power, upon reasonable cause shown, to extend by 
written order any of the periods in this article prescribed; and 
Provided, further, that additional time shall be allowed by way of 
extension of any period for such commencement of construction 
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or for the completion thereof, or for the commencement of opera- 
tion of the Raih-oad equal to the total period of delay caused by 
injunction or by necessary proceedings for condemnation of real 
estate, easements or other property, so far as such proceedings 
shall necessarily prevent the Tunnel Company from prosecuting 
such construction, but no delay to be so allowed for unless, dur- 
ing the same, such proceedings shall be diligently prosecuted by 
or for the Tunnel Company; and Provided^ further, that in no 
case shall such delay be deemed to begin until the Tunnel Com- 
pany shall have given written notice to the Board of the injunc- 
tion or other occasion of delay and delivered to the Board copies 
of the injunction or other orders and of the papers upon which 
the same shall have been granted, and unless, upon the request 
of the Board, the Tunnel Company shall in writing consent 
that the Board, either in its own name as a party or in the name 
of the City of New York as a party, may intervene in any such 
injunction proceedings, or other suit or proceeding; and Pro- 
vided, further, that in case of annulment of any part of the fran- 
chise the Tunnel Company shall have no right to any return of 
payments which it shall have made to the City by way of rental 
or otherwise. 

IV. 

The Tunnel Company shall pay to the City for the rights, 
franchises and licenses hereinbefore granted to construct and 
maintain its said railways under the bed of the Hudson River 
outside of the pier head lines, or so much of the railway as shall 
be thereunder, the sum of One hundred dollars ($ioo) for 
each year beginning on the date on which the Tunnel Company 
shall first commence the actual operation of the Railroad (but 
such date not to be later than the last day on which the Tunnel 
Company shall be bound to begin such operation) and ending 
on the day twenty-five years next thereafter. 

The Tunnel Company shall pay to the City for the rights, 
franchises and licenses hereinbefore granted to construct, main- 
tain and operate its said railways under the docks and bulk- 
heads belonging to the City (and including all space occupied 
between any pier head line and the part of West street, Cort- 
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landt street or Fulton street nearest thereto, under which said 
Railroad shall be laid) for each year beginning on the date on 
which the Tunnel Company shall first commence the actual 
operation of the Railroad (but such date not to be later than 
the last day on which the Tunnel Company shall be bound to 
begin such operation) and ending on the day ten years next 
thereafter, a sum equal to fifty cents (50c.) per annum for each 
linear foot of single railway^ track which shall be then con- 
structed or which the Tunnel Company shall be bound to have 
then constructed under such docks and bulkheads, and the sum of 
One dollar ($1) per annum per linear foot of such tracks 
for the period beginning on the last day of the said period of 
ten years and ending on the day fifteen years next thereafter. 

The Tunnel Company shall pay to the City for the rights, 
franchises and licenses in and under streets hereinbefore granted 
from West street to the underground street spaces east of 
Greenwich street for which it shall pay a rate per square foot 
of- superficial area as in the next paragraph of this article pro- 
vided and for the right to maintain a subway for foot passengers 
under Dey street and Broadway, the sum of fifty cents (50c.) 
per annum for each linear foot of single railway track, or of 
such subway, which shall be then constructed or which the 
Tunnel Company shall be bound to have then constructed under 
any such streets, or parts of streets, within the City of New 
York during the period beginning on the day when the Tunnel 
Company shall first commence actual operation of the Railroad 
(but not later than the last day on which the Tunnel Company 
shall be bound to begin such operation) and ending on the 
day ten years next thereafter, and the sum of One dollar ($1) 
per annum for each linear foot of such tracks and such subway 
for foot passengers under Dey street and Broadway during the 
period beginning on the last day of such period of ten years and 
ending on the day fifteen years next thereafter. 

The Tunnel Company shall pay to the City for the under- 
ground portions of Cortlandt, Dey and Fulton streets, In Man- 
hattan Borough, contiguous to its terminal station and for the 
portions of Cortlandt and Fulton Streets in which its tunnel 
shall approach within fifteen feet of the surface of the street a 
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sum equal to forty cents (40c.) per superficial square foot of 
space occupied under the streets per annum, such rental to begin 
on the day of the commencement of construction therein by the 
Tunnel Company (but such date not to be later than the last 
day on which the Tunnel Company shall be bound to begin such 
construction) and to continue during the period of ten years next 
thereafter, and a sum equal to eighty cents (80c.) per superficial 
square foot of space occupied under the streets per annum for 
the period of fifteen years next after such first period of ten 
years. 

The Tunnel Company shall pay to the City for the rights under 
streets of the City hereinbefore granted the further sum of 
Nine thousand dollars ($9,000) per annum for each year be- 
ginning on the date on which the Tunnel Company shall first 
commence the actual operation of the Railroad (but such date 
not to be later than the last day on which the Tunnel Company 
shall be bound to begin such operation) and ending on the day 
ten years next thereafter, and the sum of Fifteen thousand dol- 
lars ($15,000) per annum (the same being five per cent, per an- 
num on such gross earnings as so fixed) for the period begin- 
ning on the last day of the said period of ten years and ending 
on the day fifteen years next thereafter. Such annual sum of 
$9,000 is three (3) per cent, and such annual sum of $15,000 is 
five (5) per cent, on the gross earnings of the New York portion 
of said Railroad, said gross earnings being estimated and fixed 
for the purposes of this grant at Three hundred thousand dol- 
lars ($300,000) per annum for the period of twenty-five years 
from the date on which the Tunnel Company shall first com- 
mence the actual operation of the Railroad, but such date not 
to be later than the last day on which the Tunnel Companj 
shall be bound to begin the actual operation of the Railroad. 

All such payments shall be made to the Comptroller of the 
City in equal payments at the end of each quarter year on the first 
days of January, April, July and October in each year. 

The annual amounts to be paid by the Tunnel Company as 
aforesaid shall be readjusted at the end of the first period of 
twenty-five years, and shall thereafter be readjusted at intervals 
of twenty-five years. The annual amounts to be paid by the 
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Tunnel Company for each and every period of twenty-five years 
after such first period shall be determined as follows, to wit: 
Each such determination shall be had upon the application of 
either the Tunnel Company or the Board or any authority 
which shall be authorized by law to act for the City in place 
of the Board. Such application shall be made at any time not 
earlier than two years and not later than one year before the ex- 
piration of the preceding period of twenty-five years. The de- 
termination shall be sufficient if agreed to in writing by the 
Tunnel Company and the Board or such other authority in its 
place. If the Tunnel Company and the Board or such other 
authority in its place for the City shall not reach such agree- 
ment on or before the day one year before the expiration of such 
preceding twenty-five years period, then the annual rate of 
compensation for such succeeding twenty-five years period shall 
be reasonable; and either the City (by the Board or such other 
authority in its place) or the Tunnel Company shall be bound, 
upon request of the other, to enter into a written agreement with 
such other fixing the rate of such compensation at such amount 
as shall be reasonable, and if the parties shall not forthwith 
agree upon what is reasonable, then the parties shall enter into 
a written agreement fixing such annual rate at such amount 
as shall be determined by the Supreme Court of the State of 
New York to be reasonable ; and either party may in any case 
apply to the said Court to fix such rate. If, in any case, the annual 
rate shall not be fixed prior to the commencement of such suc- 
ceeding twenty-five years period, then the Tunnel Company shall 
pay the annual rate last theretofore prevailing until the new 
rate shall be determined and shall then make up to the City the 
amount of any excess of the annual rate then determined over 
the previous annual rate. But in no case shall any amount so 
readjusted be less than the corresponding amount in force at any 
time during the preceding period of twenty-five years. 



The railways forming part of the Railroad, where the same 
shall occupy parts of streets, shall be in tunnel or tunnels under 
the streets, and the Tunnel Company may construct the railways 
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under the Hudson river and under West, Cortlandt and Fulton 
streets hereinbefore mentioned in tunnels containing one or 
more tracks, as it may find most advantageous. 

No part of the structure of the Railroad, except its terminal 
station, shall approach within five feet of the exterior line of 
any street (except such portions of the streets which it shall 
cross as are within or between two lines parallel with the centre 
line of the street along which the route is laid at such cross 
street, one of such lines being five feet from one side and the 
other of such lines being five feet from the other side of such 
street of the route), unless the abutting property shall be owned 
by the Tunnel Company, or unless the owner or owners of the 
property so abutting shall consent. The tunnel or tunnels, ex- 
cept as hereinbefore limited, may be placed in such places under 
the streets as may be found most convenient. The uppermost 
part of any tunnel under any of said streets shall not approach 
nearer than sixteen feet and eight inches to the surface of any 
street except that in Cortlandt street and Fulton street between 
the easterly side of Greenwich street and the said terminal sta- 
tion the tunnel may, according to the necessities of its grade, 
approach within not less than three feet and six inches of the 
surface, and in the said terminal station and under Dey street 
the top of the tunnel may approach within not less than three 
feet and six inches, and in the portions of Cortlandt, Dey and 
Fulton streets opposite the said terminal station the top of the 
tunnel may come within not less than three feet and six inches, 
of the surface of the roadway or sidewalk. 

The Board or the City shall have the right to remove or 
authorize the removal of any part of the roof of any such tunnel 
on Greenwich street for convenience in construction of any 
structure authorized above such tunnel in said street, but in 
such case such removal shall take place without interference 
with the operation of the railroad and said roof shall be rebuilt 
by or under the authority of this Board or City as speedily as 
possible, and the cost of such removal and rebuilding shall be 
borne by the City. 

, Such subway for foot passengers under Dey street and Broad- 
way shall not exceed in width over all fifteen feet ; nor shall anv 
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part of it approach within nearer than twenty-five feet of the 
surface of the street. It shall be placed under such portion 
of the street as shall be required in writing by the Board. If, 
after it shall be built, any railroad or other use which the Board 
or the City shall propose for the portion of Dey street or Broad- 
way occupied by such subway shall make necessary or convenient 
an alteration in the position of such subway either laterally or 
by raising or lowering the same, then such alteration shall, upon 
the requirement of the Board or City, be forthwith made by the 
Tunnel Company, or if thereupon the Tunnel Company shall 
not forthwith make such alteration, then the same may be made 
by or under the au&ority of the Board or the City, and in such 
case the Tunnel Company shall pay the cost of such alteration. 
Or if any such railroad or other use so proposed by the Board 
or City shall necessitate the entire closing of such subway, the 
same may be closed by or under the authority of the Board or 
the City, and the space occupied thereby applied to such use so 
proposed by the Board or City. In case of any such alteration 
or closing of such subway there shall be no reduction in the 
amounts or rentals to be paid to the City as aforesaid except 
that in case of total closing, the annual charge of 50 cents or $1 
per linear foot of such subway shall not be made. 

Peovided, however, and it is expressly stipulated that the 
Tunnel Company shall in the course of construction at its own 
expense maintain and care for all underground structures; and 
any necessary interference with underground structures shall be 
subject to reasonable regulation by the department of the govern- 
ment of the City in control or charge thereof. 

The Tunnel Company shall at all times, by suitable bridging 
or other supports, maintain and support in an entirely safe con- 
dition for their usual service and to the reasonable satisfaction 
of the owners, all elevated railroad structures, street tramways 
of whatever character, water and gas mains, steam pipes, pneu- 
matic tubes, electric subways, sewers, drains, and all other sur- 
face or subsurface structures encountered during the progress 
of the work. The sidewalks, curbs, areas and stoops along the 
line of the work must also be protected from any injury; but 
should any injury occur to any sidewalk, curb, area or stoop, 
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the Tunnel Company shall fully restore the same to as good a 
condition as existed before the injury was done. Notice is to 
be given by the Tunnel Company to all companies of persons 
and the proper city officials owning or having charge of sur- 
face or subsurface structures along any part of the work, of its 
intention to commence operations along such part of the route, 
at least one (i) week in advance, and the Tunnel Company 
shall file with the Board at the same time a copy of said notice; 
and it shall co-operate with the proper officers or officials or 
other persons lawfully in charge of such structures and shall 
furnish them with all reasonable facilities to inspect the meth- 
ods of caring for their property. Whenever it becomes neces- 
sary to cut, move, change, or reconstruct any such surface or 
subsurface structures, or connections therewith, such work shall 
be done according to the reasonable satisfaction of the owners 
of such pipes or other structures or such persons lawfully in 
charge- thereof, and, should they so desire, by the owners them- 
selves, but at the expense of the Tunnel Company, — such ex- 
pense not to exceed the actual cost of labor and materials used, 
together with a reasonable allowance for the use of plant and 
tools not exceeding seven and a half (7J4) per cent. All such 
work of reconstruction or alteration of surface or subsurface 
structures if performed by the City or owners or persons law- 
fully in charge thereof, shall be done with reasonable dispatch, 
and facilities are to be provided so that said work shall inter- 
fere as little as possible with the practical working and use of 
the Railroad of the Tunnel Company. The failure of the City 
or other such owners or persons lawfully in charge of such 
structures to make such alterations within what the Board shall 
determine to be a reasonable time may be considered by the 
Tunnel Company as a waiver on the part of the City or other 
such owners or persons of the priority of right to do said work. 
In the event of the City or other such owners or persons, being 
required to make any alteration to their surface or subsurface 
structures as above provided, or in case the City or such owners 
or persons shall consider it necessary or desirable to make any 
further alterations in, or do any work to or in connection with 
surface or subsurface structures owned by or lawfully in charge 
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of them, or any of them, at the time the work of the Tunnel 
Company shall be in progress, the Tunnel Company shall give 
said City or other owners or persons all reasonable opportunity 
to make such alterations or perform such work. 

The Tunnel Company shall at all times keep paved with smooth 
pavement in such manner as may be reasonably required by the 
municipal authorities having care of the streets, and shall at all 
times keep in thoroughly good condition that portion of Dey street 
adjoining or contiguous to the terminal station of the Tunnel 
Company. 

The Tunnel Company shall make good to the City all damage 
which shall be done to the property of the City by the construc- 
tion or operation of the railroad and shall make good to every 
owner of property abutting upon the railroad, or which shall 
be injured by the work of construction or hy operation thereof, 
all damage which shall be done to such abutting or injured 
property through any fault or negligence of the Tunnel Com- 
pany or successor thereof or of any contractor, sub-contractor or 
other person in the course of any employment upon the construc- 
tion or operation of the railroad or any part thereof. 

The method of construction shall be generally as follows : 
The tunnels under rivers and streets shall be constructed in 
whole or in part of masonry or of steel or of iron or any two 
or more thereof combined. Excavations necessary in the course ot 
construction by the Tunnel Company shall be made without dis- 
turbing the surface of the streets, except the portions of Cort- 
landt, Dey and Fulton streets adjoining the terminal station 
aforesaid; Provided, however, that the Board ma)^ wherever 
elsewhere local conditions make excavations from the surface 
necessary for efficient construction, grant the right to make such 
excavations from the surface, subject to such conditions as the 
Board may prescribe. 

The tracks shall be constructed of the most approved plan so 
as to avoid noise or tremor. 

All plans for, and the method of doing, the work shall from 
time to time be subject to the approval of the Board. 

VI. 
The power to be used shall be electricity or such other power 
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(not involving combustion in the Tunnel) as may be approved 
by the Board. 

VII. 

The plan and profile of the Railroad herewith attached are 
to be deemed a part of this franchise and to be construed with 
the text hereof. The same shall be substantially followed, but 
deviations therefrom not inconsistent with the other provisions 
hereof may be permitted by the Board. 

VIII. 
The Tunnel Company shall have no power to carry on merely 
local traiEc unless with the approval of the Board and the Board 
of Aldermen and Mayor of the City and for such additional 
consideration to be paid to the City as they shall prescribe 
Local traffic shall be deemed to include the carriage of passen- 
gers or freight between the terminal station of the Tunnel Com- 
pany and any point in the City of New York, or between stations 
within said City. 

IX. 

The Railroad shall be diligently and skillfully operated with 
due regard to the convenience of the traveling public, so long as 
the Franchise hereby granted shall remain in force. In case 
at any time, in the opinion of the Board, the Tunnel Company 
shall fail to carry out the foregoing provision, in any proceed- 
ings which may be instituted by any proper authority to compel 
a compliance therewith the burden of proof shall be upon the 
Tunnel Company to show that it is discharging the duties and 
obligations imposed by this section. 

X. 

The City shall have a lien upon the Franchise and upon the 
real property of the Tunnel Company under the said river 
and streets to secure the payment of such compensation and 
rental. 

In case of any failure to make such payments as herein pre- 
scribed, the lien aforesaid may be enforced by the Board or by 
any authority which shall be authorized to act for the City in 
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place of the Board, either by entry, foreclosure or other proper 
proceeding and by sale of such Franchise and real property. 

The Board may, in its own name, or in the name and behalf 
of the City, bring action for specific performance, or may 
apply by mandamus, to compel the performance by the Tunnel 
Company of the duties and obligations hereby imposed upon the 
said Company, or any of them. And the Board may, in behalf 
or in the name of the City, bring action or proceedings to re- 
cover possession of any part of the property of the City to be 
used by the Tunnel Company as aforesaid, or to enforce the 
said lien of the City, or to enforce any part of this contract in 
the manner provided by section 9 of the Rapid Transit Act or 
any other proper action or proceeding. 

XI. 

The Tunnel Company will not at any future time oppose, but 
shall at any time upon the request of the Board consent to, tlhfi 
construction of any railroad over, along or under any portion 
of any of the said streets to be occupied by the Railroad of the 
Tunnel Company aforesaid, where the same shall not actually 
interfere with the structure of the Tunnel Company as herein 
authorized. 

The City reserves the right at any time hereafter prescribed, 
to require a readjustment or alteration of the location of the 
said tunnel of the Tunnel Company within the limits of Cort- 
landt and Fulton streets and of the location of the portion of 
the terminal station under Dey street. Such right is to be 
exercised only when some rapid transit railroad or other muni- 
cipal use of such streets shall be of materially greater impor- 
tance than the cost and inconvenience incident to such readjust- 
ment or alteration. No such readjustment or alteration shall 
be so made as to preclude the operation of the railroad of the 
Tunnel Company upon the route granted by this franchise, 
provided, however, that such readjustment or alteration shall be 
within the right of the City if it involves no more than prac- 
ticable alteration of grade or other alteration or readjustment 
which, although involving a less degree of convenience in the 
operation of the railroad, shall not in any respect substantially. 
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and more than temporarily, obstruct such operation. In case 
the City shall so require any such readjustment or alteration, 
the same shall be done at the expense of the City, and the Tun- 
nel Company shall be indemnified by the City against all loss 
of every character resulting from such alteration or readjust- 
ment, including loss from any suspension of traffic, delay or 
other damage incident thereto. 

XII. 
The City, the Board and all duly authorized representatives 
of the City, shall have the right at all reasonable times to in- 
spect the Railroad and any part thereof, and to enter thereon 
when necessary for the examination, supervision or care of any 
property of the City or for any proper purpose. 

XIII. 

The Tunnel Company shall, from tim'e to time, maintain 
and strengthen all parts of the Railroad which shall be under 
any street or avenue, so that the same shall safely support any 
structure superimposed or which shall be superimposed thereon 
by the City or under its authority or under any other public 
authority. 

XIV. 

The Tunnel Company shall have the right to grant, convey, 
mortgage, assign or transfer the Franchise hereby granted, 
Provided, however, that every grantee, assignee or transferee 
thereof, not including, however, a mortgagee or mere lienor, 
but including any purchaser upon foreclosure of or under or 
by virtue of any provision of any mortgage or lien, shall be a 
corporation subject to the laws of the State of New York and 
shall, upon accepting the grant, assignment or transfer and before 
such grant, assignment or transfer shall be valid, assume and 
agree to perform all of the obligations which by the provisions 
hereof are assumed by the Tunnel Company, and that no such 
grant, conveyance, assignment or transfer shall relieve the 
Tunnel Company of its obligations hereunder. And Provided 
further that, in case the Tunnel Company or any successor or 
future owner of the Franchise shall be consolidated with or 
merged into any other corporation, the obligations of the Tunnel 
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Company or such successor or future owner hereunder shall re- 
main unaffected and this franchise shall pass to such new cor- 
poration only if the agreement or act of consolidation or merger 
shall effectively provide that the new consolidated or merging 
corporation shall assume all such obligations or if such act or 
agreement shall not so provide, then if and when such new con- 
solidated or merging corporation shall in writing expressly 
assume such obligations, — it being the express intention of 
this Franchise that no change in the incorporation of the Tunnel 
Company or of any such successor or future owner or in the 
ownership or control of the franchise hereby granted or of any 
part thereof, shall diminish or affect the obligations of the holder 
of the same. 

XV. 

If, at any time, the powers of the Board shall be transferred 

by law to any other board, officer or officers, then and in such 

case such other board, officers or officer shall have all the powers, 

rights and duties herein reserved to or prescribed for the Board. 

In witness whereof this certificate has been prepared by the 
Board, be released from its obligations hereunder, unless within 
New York by and upon the concurrent vote of at least six of the 
members of the said Board, and is now attested by its seal and 
by the signature of its President, who is its presiding officer, and 
by the signature of its Secretary, this 24th day of November, 
1903. 

The Board of Rapid Transit Railroad Commissioners 
FOR The City of New York. 

By a. E. Orr, President. 
[seal.] Bion L. Burrows, 
Secretary. 
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State of New York, County of New York, ss. : 

On this 28 day of November, 1903, in the City of New York, 
in said County, before me personally appeared Alexander E. 
Orr and Bion L. Burrows, each to me known and known to me 
to be, the said Alexander E. Orr, the President, and the said 
Bion L. Burrows, the Secretary, of the Board of Rapid Transit 
Railroad Commissioners for The City of New York; and the 
said Alexander E. Orr and Bion L. Burrows, being by me duly 
sworn, did depose and say, each for himself and not one for 
the other, the said Alexander E. Orr, that he resided in the 
Borough of Brooklyn, in the said City, that he was the Presi- 
dent of the said Board, and that he subscribed his name to the 
foregoing certificate by virtue of the authority thereof; and the 
said Bion L. Burrows, that he resided in the Borough of Man- 
hattan in the said City, that he was the Secretary of the said 
Board, and that he subscribed his name thereto by like au- 
thority; and both the said Alexander E. Orr and Bion L. 
Burrows that they knew the seal of the said Board and that the 
same was affixed to the foregoing certificate by the authority of 
the said Board and of a resolution duly adopted by the same, 
and concurred in by the vote of as many as six members of the 
said Board. 

J. W. Porter, 
[Seal.] Notary Public, Kings County. 

Certificate filed in New York County. 



The Hudson and Manhattan Railroad Company hereby accepts 
the foregoing franchise and all the terms, conditions and re- 
quirements thereof. 

Dated New York, November 28th, 1903. 

Hudson & Manhattan Railroad Company, 

[^^^^•] By William G. McAdoo, President. 

Attest: Charles W. King, 
Secretary. 
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State of New York, Cotj nty of New Yoek, ss. : 

On this 28th day of November, 1903, at the City of New 
York, before me personally came William G. McAdoo and 
Charles W. Kirngf, to me known and known to me respec- 
tively to be, the said William G. McAdoo, the President, and 
the said Charles W. King, the Secretary of the Hudson and 
Manhattan Railroad Company, and being by me duly sworn 
they did depose, each for himself and not one for the other, 
the said William G. McAdoo, that he resided at Yonkers, 
in the State of New York, and was the President of the 
Hudson and Manhattan Railroad Company, the corporation 
named in and which executed the forgoing consent, and that he 
subscribed his name to the foregoing consent by the authority of 
the Board of Directors thereof; and the said Charles W. King, 
that he resided in the Borough of Brooklyn, City of New York, " 
in the State of New York, that he was the Secretary of the said 
Hudson and Manhattan Railroad Company and subscribed his 
name to the foregoing consent by like authority; and both the 
said William G. McAdoo and Charles W. King that they knew 
the, seal of the said Hudson and Manhattan Railroad Company; 
that the seal affixed to such consent was such seal, and that the 
same was affixed to the foregoing consent by authority of the 
Board of Directors of the said Hudson and Manhattan Railroad 
Company and pursuant to a resolution adopted by the said 
Board. 

Clarence J. S. De Verb, 
[Seal.] Notary Public, 114, 

New York County. 



REPORT 

OF THE 

CHIEF ENGINEER 



New York, January i, 1904. 
Alexander E. Ore, President, 

Board of Rapid Transit Railroad Commissioners, 
City of New York. 

Sir: — I have the honor to submit herewith a report on the 
work accompHshed under Rapid Transit Contracts Nos. i and 2, 
and, in addition thereto, a report on the work done by the En- 
gineering Department of your Board during the year ended 
December 31, 1903. 

It is with pleasure that I am able to state in general that the 
work has proceeded during the past year steadily and satis- 
factorily, without preventable serious accident or interfer- 
ence; except so far as the work on the power house and at some 
other points in the subway is concerned, which has been more or 
less delayed by the unsettled labor conditions that prevailed dur- 
ing a portion of the year past throughout the United States. The 
total amount of work as actually vouchered during the past 
year was $9,695,475.86, divided as follows: 

Regular -work, Contract No. i $6,930,000.00 

. Extra work, Contract No. i 2,563,018.80 

Regular work, Contract No. 2 202,457.06 

and the grand total of all work vouchered to date is $33,952,- 
478.53, divided as follows: 

Regular work, Contract No. i . . . $30,394,000.00 

Extra work, Contract No. i 3,356,021.47 

Regular work, Contract No. 2 202,457.06 

The total amount of regular work contracted for on Contract 
No. I is $35,000,000, subject, however, to certain reductions and 
eliminations for changes in the contract plans, so that the regular 
work will be somewhat less than the above-mentioned total. 
This indicates that about 87 per cent, of the total work on 
Contract No. i as represented in money has been completed. But 
inasmuch as the upper part of the viaduct portion on the west 
side amounting to about three miles is not covered in the 
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Percentage Completed. 



vouchered total, except so far as the value of the foundations is 
concerned, the only field work so far done, the percentage of 
the work completed south of Fort George is considerably higher 
than the above ratio. The following diagram will show, in the 
total work done, the percentage completed in th!e principal items 
of construction: 
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The details of the amount of work done on each section will 
be seen in the tables below. These tables show the work as 
divided under three heads, regular, extra, and outside of neat 
lines. The first gives the work done under, and required by 
the contract; the second, the work ordered by the Board to be 
paid for in addition to the contract; the third, all work done 
outside of the neat lines of construction incidental to regular 
or extra work, but which is not paid for as either regular or 
extra work, such payments being limited to neat lines. 

Taking up the work in detail we find the condition in general 
of Contract No. i to be as follows: 

Section No. i. — This section is substantially completed, ex- 
cept less than one-half of the work in connection with the Brook- 
lyn Bridge station. 
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SECTION I. 
QUANTITIES OF WORK UNDER CONTRACT PLANS. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 1903 


DURING 1903 


BE DONE 


Earth Excavation .... 


....Cu.Yds. 


124,640 


42,974 


4,050 


Concrete 





17,642 


8,498 


2,281 


Other Masonry 





1,178 


724 


744 


Steel Erected 


.... Tons 


2.349 


1,395 


154 


Steel DeHvered 


" 


2,401 


216 


102 



EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 



OUTSIDE 
NEAT LINES 



Earth Excavation Cu. Yds. 

Concrete " 

Other Masonry " 



6,410 
490 

1,155 



EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



TOTAL TO 
DEC. 31, 1903 



TOTAL 
DURING 1903 



AMOUNT TO 
BE DONE 



Earth Excavation Cu. Yds. 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered 

Ducts (Single) Lin. Ft. 



1,970 

no 

117 

13 

13 

148,680 



580 

38 

117 

6 

6 

11S.432 
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Section 2. 



Section No. 2. — This section was completed except at the 
Worth street station and its immediate vicinity. The bricks 
in asphalt that have been laid in the floor and in the sidewalls as 
a means of waterproofing in this section, 1,626 feet of which is 
below tide level, has given complete satisfaction, there being no 
percolation of water. 



SECTION 2. 



QUANTITIES OF WORK UNDER CONTRACT PLANS. 



Earth Excavation Cu. Yds 

Concrete 

Other Masonry 

Steel Erected Tons 

Steel Delivered " 



TOTAL TO 


TOTAI, 


AMOUNT TO 


DEC. 31, 1903 


DURING 1903 


BE DONE 


286,830 


44,710 




44.995 


12,683 


706 


3,707 


1,151 


85 


5,266 


1,444 


10 


5.276 







EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 



Earth Excavation Cu. Yds, 

Concrete 

Other Masonry " 



OUTSIDE 
NEAT LINES 



17,550 
1,234 
2,390 



Section j. 
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EXTRA WORK, LENGTHENING STATION PLATFORMS. 
DUCTS, ETC. 



Earth Excavation Cu. Yds. 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered " 

Ducts (Single) Lin. Ft. 



TOTAL TO 
DEC. 31, 1903 



12,020 

2,06s 

222 

418 

418 

723.093 



TOTAL 
DURING 1903 



1,060 
738 
222 

4."; 

347 

180,569 



AMOUNT TO 
BE DONE 



Section No. 3. — This section at the close of the year was 
almost completed ; the only work remaining being a small amount 
in connection with the station at Astor place, a delay in the be- 
ginning of which had been necessitated owing to the change in 
the lines of Fourth avenue. 



SECTION 3- 
QUANTITIES OF WORK UNDER CONTRACT PLANS. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 1903 


DURING 1903 


BE DONE 


Earth Excavation. . . . 


....Cn.Yds. 


340,654 


14.937 





Rock " .... 


(I 


99,611 
62,083 


3,861 
12,917 




Concrete 


.... 


576 


Other Masonry 


5,336 


1,37s 


.... 


Steel Erected 


.... Tons 7,539 


1,654 


24 


Steel Delivered 





7,563 


201 
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Section 4. 



EXCESS QUANTITIES. TOTAL TO DECEMBER 31, I903- 



Earth Excavation Cu. Yds. 

Rock " 

Concrete " 

Other Masonry " 



OUTSIDE 
NEAT LINES 



11,408 
3,952 
2,052 

10,704 



EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



Earth Excavation Cu. Yds. 

Rock " 

Concrete 

Other Masonry " 

Steel Erected Tons 

Steel Delivered 

Ducts (Single) Lin. Ft, 



TOTAL TO 
DEC. 31, 1903 



12,350 
3,414 
2,788 

235 

278 

278 

976,386 



TOTAL 
DURING 1903 



1,628 

601 
217 
157 
236 
203,967 



AMOUNT TO 
BE DONE 



Section No. 4.— Tins section was completed early in the 
autumn. In order to drain by a single plant the twin txmnels 
comprising this section, a cross drift lined with concrete was 
constructed between Thirty-seventh and Thirty-eighth streets. 
This drift has a length of 43 feet, a clear height of 7 feet and a 
clear width of 5 feet. In it are installed duplicate pneumatic 
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pumps delivering through 890 feet of five-inch pipe into the sewei 
at Forty-first street. As this cross drift is at practically the 
lowest point on the section, a well sunk in the bottom of the drift 
acts as a sump, to which the main drains of both tunnels are 
led. In order to relieve the tunnel linings from hydrostatic 
pressure, drains are placed outside of the masonry lining, 
which lead into a central drain in each tunnel, these drains in 
turn being led to the sump. 



SECTION 4. 



QUANTITIES OF WORK UNDER CONTRACT PLANS. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 190.3 


DURING 1903 


BE DONE 


Earth Excavation. . . . 


....Cu.Yds. 


1,141 






Rock " .... 


" 


6,252 


32 




Tunneling 


.... 


69,01.=; 


• 2,227 




Concrete 





28,932 


5,048 




Steel Erected 


.... Tons 


34 


10 





EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 



Tunneling Cu. Yds 

Other Masonry 



OUTSIDE 
NEAT LINKS 



3,348 

929 
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Section yA. 



EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 1903 


DURING 1903 


J!E DONE 


Rock Excavation 


Cu. Yds. 


62 


20 




Tunneling 





1,225 


371 




Concrete 





491 


223 




Steel Erected 


Tons 


47 


47 




Steel Delivered 




52 


S2 




Ducts (Single) 


Lin. Ft. 


122,006 


55,702 





Section No. S-A. — This section consisting chiefly of the work 
under Forty-second street, was a work of considerable magni- 
tude. The subway beneath Forty-second street had been com- 
pleted, likewise the subway north of Forty-third street. A large 
express station at Park avenue in connection with the Grand 
Central Station of the New York Central Railroad was still in 
hand, likewise a station between Forty-second and Forty-third 
streets on Broadway. It was hoped that the surface of the streets 
at these points and on Forty-second street would have been 
restored before the end of the year, but owing to the severity of 
the winter the ground became deeply frozen, so that it was neces- 
sary to suspend all work on the surface until spring. At the 
east end of this section the subway passes beneath the Hotel 
Belmont, a structure of twenty-two stories, and, at Broadway, 
through the building of the New York Times. Details of this 
work were described in the last report, and it is a pleasure to be 
able to state that these two difficult pieces of construction have 
been successfully completed. The work in connection with the 
New York Times Building was more intricate than that at the 
Hotel Belmont; as in the former case the press rooms of the 
newspaper, with a clear height of igj^ feet, extended beneath 
the tracks of the subway, and a building of twenty-three stories 
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reached above the subway. It was expressly desirable that the 
running of trains in the subway should not affect the printing 
presses or the building by vibration, and it was decided that the 
structure of the building and the structure of the subway should 
be wholly separate. A photograph hereto attached illustrates 
Tiow this was accomplished. At the north-east corner of Forty- 
second street and Broadway where the subway passes under 
private property, a small building standing on the corner was 
taken down and replaced during the year. 



SECTION sA. 
QUANTITIES OF WORK UNDER CONTRACT PLANS. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 1903 


DUSING 1903 


BE DONE 


Earth Excavation .... 


....Cu.Yds. 


159.410 


29,866 




Rock 


.. 


118,252 
33,203 


22,768 
15,032 




•Concrete 


" 


3,952 


Other Masonry 


(( 


2,129 
4,039 


905 
1,887 


557 
474 


Steel Erected 


.... Tons 


Steel Delivered 


" 


4.S30 


299 





EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 





OUTSIDE 
NEAT LINES 






Earth Excavation. . . . 
Rock 


....Cu.Yds. 


4,377 
3,471 

247 






Other Masonrv " 
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Section 5-B. 



EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



Earth Excavation Cu. Yds. 

Rock " 

Concrete 

Other Masonry 

Steel Erected Tons 

Steel Delivered 

Ducts (Single) Lin. Ft 



TOTAL TO 
DEC. 31, 1903 



5,472 

4,444 

1,112 

46 

151 

158 

495.446 



TOTAL 
DURING 1903 



590 
936 

571 

40 

130 

123 

204,074 



AMOUNT TO 
BE DONE 



IIO 
12 
12 

34,602 



Section No. 5-B. — This section had been entirely completed 
early in the year 1903. 



SECTION 5B. 
QUANTITIES OF WORK UNDER CONTRACT PLANS. 



TOTAL TO 
DEC. 31, 1903 



TOTAL 
DURING 1903 



AMOUNT TO 
BE DONE 



Earth Excavation Cu. Yds, 

Rock " 

Concrete " 

Other Masonry 

Steel Erected Tons 

Steel Delivered " 



100,585 
87,605 
26,059 

2,273 
2,869 
2,872 



2,240 
975 

1,248 
154 
175 
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EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 



OUTSIDE 
NEAT LINES 



Earth Excavation Cu. Yds. 

Rock " 

Other Masonry 



2,451 
3,681 
2,256 



EXTRA WORK, DUCTS. 



TOTAL TO 
DEC. 31, 1903 



TOTAL 
DURING 1903 



AMOUNT TO 
BE DONE 



Earth Excavation Cu. Yds. 

Rock " " 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered 

Ducts (Single) Lin. Ft. 



2,532 

2,58s 
1,008 

75 
28 
30 

451,524 



2 

85 
192 



I 
19,998 



Section No. 6-A. — This section was completed except some 
work at the Seventy-second street station, chiefly, however, on 
the surface, and a small amount of surface restoration between 
Seventy-seventh and Seventy-eighth streets. The surface of 
the street at both these points would have been entirely restored 
had it not been for the early winter weather. 
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Section 6- A. 



SECTION 6A. 



QUANTITIES OF WORK UNDER CONTRACT PLANS. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 190.3 


DURING 1903 


EE DONE 


Earth Excavation .... 


.... Cu. Yds. 


146,469 


15,397 




Rock " 


« 


147,780 

41,557 


17,993 
16,616 




Concrete 






Other Masonry 


.... 


3,151 


1,066 




Steel Erected 


.... Tons 


4,773 


1,951 


25s 


Steel Delivered 


" 


5,028 


16 





EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 







OUTSIDE 
NEAT LINES 


Earth Excavation. . . . 
Rock " .... 


....Cu.Yds. 

ti 


10,050 
7,113 

497 


Other Masonry 


.... 
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EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 







TOTAL TO 


TOTAL 


AMOUNT TO 


^ 




DEC. 31, 1903 


DURING 1903 


BE DONE 


Earth Excavation .... 


....Cu.Yds. 


8,006 


686 




Rock " ... 


« 


9,170 
2,757 


1,004 




Concrete 


.... 


1,576 






.. 


84 


35 




Steel Erected 


.... Tons 


162 


78 




Steel Delivered 





169 


17 




Ducts (Single) 


Lin. Ft. 


787,36s 


322,887 





Section No. 6-B. — This section progressed more slowly than 
the other sections during the year, and at the close the express 
station at Ninety-sixth street and the junction between the east 
and west side lines at One Hundred and Third street still re- 
mained uncompleted. 



SECTION 6B. 
QUANTITIES OF WORK UNDER CONTRACT PLANS. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 1903 


DURING 1903 


BE DONE 


Earth Excavation .... 


....Cii.Yds. 


167,990 


6,194 




Rock " 


<. 


136,028 


36,639 


14 


Concrete 


'■ 


40.563 


15,911 


2,354 


Other jVIasonrv 


.. 


3,049 


1,383 


618 


Steel Erected 


.... Tons 


5,026 


2,364 


553 


Steel Delivered 


" 


5,579 
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Section 7. 



EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 





pUTSIDE 
NEAT LINES 






Earth Excavation .... 
Rock " 


....Cii.Yds. 


15,739 
13,389 

73 

220 






Concrete 

Other Masonry 


'■' 





EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



Earth Excavation Cu. Yds. 

Rock " 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered " 

Ducts (Single) Lin. Ft. 



TOTAL TO 

DEC. 31, igo3 



11,201 

17,157 

6,061 

54 

436 

491 

659,539 



TOTAL 
DURING 1903 



3,26s 

7,549 

4,876 

36 

398 

453 
261,469 



AMOUNT TO 
BE DONE 



1,126 

361 

738 

II 

58 

50,701 



Section No. 7. — The excavation on this section, consisting 
chiefly of the tunnel beneath One Hundred and Fourth street and 
Central Park, had been completed, and 99 per cent, of the lining 
had been put in place. The roof of the tunnel at the shaft near 
Broadway was being closed in. The designs for the shaft at 
Central Park West make this shaft a permanent structure with 
a stairway to be used for access in emergency cases, and to be 
equipped, if necessary, with a fan for ventilating purposes. 
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SECTION 7- 
QUANTITIES OF WORK UNDER CONTRACT PLANS. 



Earth Excavation Cu. Yds. 

Rock " " 

Tunneling " 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered " 



TOTAL TO 

DEC. 31, igo3 



8,627 

3,759 

74.389 

14.465 

1,074 

171 

17T 



TOTAL 
DURING 1903 



17,955 

7.938 

752 



AMOUNT TO 
BE DONE 



EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 





OUTSIDE 
NEAT LINES 






Earth Excavation .... 
Rock " .... 


....Cu.Yds. 


368 

207 

14,500 

8,500 






Tunneling " 

Concrete " 
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Section 8. 



EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



Earth Excavation C\\. Yds 

Rock " 

Tunneling " 

Concrete " 

Steel Erected Tons 

Steel Delivered " 

Ducts (Single) Lin. Ft. 



TOTAL TO 
DEC. 31, 1903 



238 
409 

334 

197 

II 

II 

249,510 



TOTAL 
DURING 1903 



136 
234 

87 

6 

II 
139,216 



AMOUNT TO 
BE DONE 



Section No. 8. — On this section the stations at One Hundred 
and Sixteenth and One Hundred and Twenty-fifth streets still 
remain to be finished. 



SECTION 8. 
QUANTITIES OF WORK UNDER CONTRACT PLANS. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 1903 


DURING 1903 


BE DONE 


Earth Excavation. . . . 


....Cu.Yds. 


158,299 


14,684 


1,101 


Rock 


„ 


130 


88 








.... 


Concrete 


.... 


29,540 


4,23s 


3,790 


Other Masonry 





2,648 


341 


108 


Steel Erected 


.... Tons 


2,594 


572 


227 


Steel Delivered 


.... 


2,821 


.... 


.... 
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EXCESS QUANTITIES. TOTAL TO DECEMBER 


3i> 1903. 




OUTSIDE 
NEAT LINES 






Earth Excavation Cu. Yds. 

Concrete " 


4.709 
3,082 







EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



Earth Excavation Cu. Yds. 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered " 

Ducts (Single) Lin. Ft. 



TOTAL TO 
DEC. 31, 1903 



10,058 

2,653 

40 

170 

170 

398,237 



TOTAL 
DURING 1903 



3,803 

1,300 

16 

89 

77 
38,240 



AMOUNT TO 
BE DONE 



49 
92 



19,299 



Section No. 9-A. — This section consists of the Harlem river 
tunnel and its approaches from One Hundred and Thirty-fifth 
street on the south and from Girard avenue on the north. The 
south approach had been constructed, as described in the last 
report, chiefly of reinforced concrete. Ou r experience in this 
method of construction has been entirely satisfactory. In regard 
to the work on the Harlem river section, the westerly half was 
completed; the easterly half is in hand and with every promise 
of being completed in the early part of the coming year. The 
method pursued by the sub-contractor, as described in the last 
report, has proved successful. 
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Section g-A. 



SECTION pA. 



QUANTITIES OF WORK UNDER CONTRACT PLANS. 



Earth Excavation Cu. Yds 

Rock " . . . . , 

Concrete " 

Other Masonry 

Steel Erected Tons 

Steel Delivered " 



TOTAL TO 
DEC. 31, 1903 



131,773 

15,497 

31,184 

956 

1,098 

1,086 



TOTAL 
DURING 1903 



35,352 

1,990 
15,412 

49 

107 

7 



AMOUNT TO 
BE DONE 



2,116 
2,671 



EXCESS QUANTITIES. TOTAL TO DECEMBER 31, I903- 





OUTSIDE 
NEAT LINES 






Earth Excavation .... 
Rock 


....Cu.Yds. 


34,815 

510 

2,146 






Concrete " 
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EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 1903 


DURING 1903 


BE DONE 


Earth Excavation .... 


....Cu.Yds. 


2,217 




45 


Rock 


" 


340 






Concrete 


.... 


688 


106 


65 


Other Masonry 





3 




.... 


Steel Erected 


.... Tons 


44 


27 


48 


Steel Delivered 


.... 


44 


27 


48 


Ducts (Single) 


.... Lin. Ft. 


123,458 


19,882 


32,592 



EXTRA WORK, LENOX AVENUE EXTENSION. 



Earth Excavation Cu. Yds. 

Rock " 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered 

Ducts (Single) Lin. Ft. 



TOTAL TO 
DEC. 31, 1903 



40,770 

1,723 

5,983 

7 

270 

636 

14,776 



TOTAL 
DURING 1903 



40,770 
1,723 
5,983 

7 
270 
636 

14,776 



AMOUNT TO 
BE DONE 



23 

7,959 

539 

173 

20,208 
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Section p-B. 



EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903- 
(lbnox avenue extension.) 



n 


OUTSIDE 
NEAT LINES 




- 


Earth Excavation. . 
Concrete 




.Cu.Yds. 


3,427 
727 







Section No. 9-B. — This section, the last of the subway sec- 
tions prior to the beginning of the east side viaduct, was finished 
except the Mott avenue station, a small amount of work in con- 
nection with the station at Third avenue, and the crossing under 
the New York Central Railroad tracks at Railroad avenue. It 
had been originally contemplated that the Mott avenue station 
should be constructed by tunnel. The ground, however, was 
found to be so difficult for tunneling operations, consisting as it 
did of a mixture of hard rock, rotten rock and sand, that it was 
decided to construct the station in open cut. As the material 
composing the ground was of the uncertain character described 
above, it was necessary to construct the side walls of heavy 
masonry. The cut, therefore, was 60 feet deep, with a width of 
63 feet at the bottom and from 60 to 120 feet at the top. The 
total length of this station is 350 feet. This is the largest piece 
of excavation of equal length on the whole subway, involving 
the removal of 52,900 cubic yards. 
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SECTION 9B. 



. QUANTITIES OF WORK UNDER CONTRACT PLANS. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 1903 


DURING 190,? 


BE DONE 


Earth Excavation .... 


....Cu.Yds. 


105,027 


19,762 


3,78s 


Rock 


<i 


57,410 

545 


16,773 




Tunneling 






Concrete 





26,194 


12,825 


6,199 


Other Masonry 




1,287 


505 


136 


Steel Erected 


.... Tons 


746 


382 


1 10 


Steel Delivered 


ct 


856 


371 





EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 





OUTSIDE 
NEAT LINES 






Earth Excavation 

Rock 


....Cu.Yds. 


11.953 
7,720 
3,859 






Concrete 
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Section lo. 



EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



TOTAL TO 
DEC. 31, 1903 



TOTAL 
DURING 1903 



AMOUNT TO 
BE DONE 



Earth Excavation Cu. Yds. 

Rock " 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered " 

Ducts ( Single) Lin. Ft. 



4,592 
6,4S8 
2,441 

19 

70 

82 

38,272 



4,592 
6,458 
2,441 

19 

70 

82 

38,272 



go 
347 

27 

15 

113,280 



Section No. 10. — For this section, the east side viaduct, the 
contract drawings contemplated a route from One Hundred and 
Forty-ninth street through Third avenue to Westchester avenue 
as a part of Section 9-B, and then the beginning of the viaduct 
on Westchester avenue. After consideration it was decided to 
avoid the damage to Westchester avenue that would follow the 
open cut and raised embankment necessary by the change from 
subway to viaduct, and to do this a route was laid out extending 
the subway across Third avenue and thence under private 
property between One Hundred and Forty-ninth street and 
Westchester avenue, the change from subway to viaduct 
taking place in the block above described, so that no street 
would be interfered with. This matter was acted on favor- 
ably by the Board of Aldermen on November 11, 1902, and 
approved by the Mayor, November 17, 1902, and was finally 
approved by the Courts on behalf of the property owners, and the 
necessary consents of the property owners were acquired in the 
early part of 1903. A Commission for condemning the value 
of the easement was appointed by the Supreme Court on July 2. 
All of the foundations for the viaduct from Brook and Westches- 
ter avenues to Bronx Park had been put in, and the erection of 
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the steel viaduct along Westchester avenue, the Southern boule- 
vard and the Boston road was begun during the year, and at the 
close of the year was finished for a distance of 7,200 feet out of 
a total of 16,000 feet. This structure is of steel, with three 
tracks supported l?y two rows of columns spaced 29 feet apart, so 
as to clear by a good margin the cars of the surface electric 
railway. The span between the columns varies from 40 feet 
to 87 feet, but is usually about 50 feet. The longitudinal mem- 
bers are plate girders. The structure has been designed to 
carry as a live load motor cars with a length of 46 feet, and 
weighing 100,000 lbs. These requirements are in excess of the 
requirements previously imposed for similar structures. In addi- 
tion a special efifort has been made to give the whole structure 
and its component parts great stiflfness and rigidity. To this 
end the structure has been thoroughly cross-braced, and deep 
knee braces have been introduced between the columns and cross 
girders and between the columns and outside longitudinal girders. 
To increase the lateral stiffness the main angles of the columns 
are riveted to the web of the cross girder, which web is ex- 
tended downward to form the web of the knee brace. 



SECTION 10. 



QUANTITIES OF WORK UNDER CONTRACT PLANS. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, igo3 


DURING 1903 


BE DONE 


Earth Excavation .... 


....Cu.Yd.s. 


8,589 






Rock 


ft 


751 






Concrete 


" 


3,977 






Other Masonrv 


« 


323 






Steel Erected 


Tons 


4,656 


4,651 


5.641 


Steel Delivered 


tt 


5,860 


5,833 


4,464 
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Section ii. 



EXCESS QUANTITIES. TOTAL TO DECEMBER 31. 1903. 





OUTSIDE 
NEAT LINES 






Earth Excavation .... 
Rock 


....Cu.Yds. 


698 
286 
212 






Concrete " 





EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



TOTAL TO 
DEC. 31, 1903 



TOTAL 
DURING 1903 



AMOUNT TO 
BE DONE 



Earth Excavation Cu. Yds. 

Rock " 

Concrete 

Steel Erected Tons 

Steel Delivered " 

Ducts (Single) Lin. Ft. 



3,927 

442 

937 

1,622 

2,064 

234,965 



3,927 
442 

937 

1,622 

2,064 

234,965 



I,02S 

520 
2,811 
2,369 



Section No. ii. — Work on this section was completed during 
the year, the only part remaining to be done being a certain 
amount of backfilling and the restoration of the street surface, 
which, as in other cases, was prevented from being accomplished 
by the severe cold. 
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SECTION II. 



QUANTITIES OF WORK UNDER CONTRACT PLANS. 



Earth Excavation Cu. Yds. 

Rock " " 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered " 



TOTAL TO 

DEC. 31, igo3 



62,050 

87,274 

23,093 

2,601 

1,529 

1,570 



TOTAL 
DURING 1903 



2.148 

12,866 

9,190 

1,437 

740 



AMOUNT TO 
BE DONE 



67 
19 



EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 



Earth Excavation Cu. Yds. 

Rock " 

Concrete " 

Other Masonry " 



OUTSIDE 
NEAT LINES 



5,147 
9,128 

4,84s 
2,382 



150 



Section is. 



EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



Earth Excavation .Cu. Yds. 

Rock " 

Concrete 

Other Masonry " 

Steel Erected Tons 

Steel Delivered 

Ducts (Single) Lin. Ft, 



TOTAL TO 
DEC. 31, 1903 



29,080 

37,887 

9,06s 

284 

1,263 

1,307 

276,044 



TOTAL 
DURING 1903 



3,504 

6,661 

4,421 

133 

S88 

6 

204,656 



AMOUNT TO 
BE DONE 



4.5 



Section No. 12. — This section, being the Manhattan Valley 
viaduct, was completed during the year. The total length from 
the portal at One Hundred and Twenty-second street to the 
portal at One Hundred and Thirty-fifth street is 3,353 feet, 
of which 1,179 ffis' ^""s '^i'^ *-'ic masonry approaches, either 
in open cut or on embankment between walls, and 2,174 feet 
on steel viaduct. The last constitutes Section 12. The height 
of the structure from ground to rail level varies from 13J4 
feet of 553^ feet. Where the structure is low a construction 
of ordinary bents carrying the longitudinal girders has been fol- 
lowed. Where the height of structure exceeds 31 feet, braced 
towers have been introduced, the tower spans being 26.6 feet 
long, and the intermediate spans 49 to 72 feet. At Manhattan 
street an arch was constructed in order to avoid any interfer- 
ence with the intricate surface railway junction. This arch 
is of the two-hinged type, and has a span of i68j4 feet between 
centres of pins. 




< 

> 

< 
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SECTION 12. 



QUANTITIES OF WORK UNDER CONTRACT PLANS. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 1903 


DURING 1903 


BE DONE 


Earth Excavation .... 


....Cu.Yds. 


3,759 






Rock " .... 


.. 


149 






Concrete 


tt 


2,S6S 






Other Masonrv 


« 


297 


49 




Steel Erected 


.... Tons 


2,010 


333 




Steel Delivered 


" 


2,010 


181 





EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 





OUTSIDE 
NEAT LINES 






Earth Excavation. . . . 
Rock " 


....Cu.Yds'. 


1,071 
II 
22 






Concrete 


" 
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Sections ij and 14. 



EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



TOTAL TO 
DEC. 31, 1903 



TOTAL 
DURING 1903 



AMOUNT TO 
BE DONE 



Earth Excavation Cu. Yds. 

Rock " 

Concrete 

Other Masonry " 

Steel Erected Tons 

Steel Delivered " 

Ducts (Single) Lin. Ft. 



1,422 

89 

459 

34 

561 

561 

68,327 



24 

S6 

561 

5,863 



Sections Nos. 13 and 14. — These two sections cover the work 
from One Hundred and Thirty-third street to the north end of 
the Fort George tunnel. On Section 13 there still remain to 
be completed a portion of the storage yard between One Hundred 
and Thirty-seventh and One Hundred and Forty-fifth streets, 
and the stations at One Hundred and Forty-fifth and One 
Hundred and Fifty-seventh streets. A portion of the Fort 
George tunnel on Section 13 had been completed so far as 
the excavation of the tunnel proper was concerned, and the 
work of lining was well advanced. Plans have been adopted 
during the year for the stations at One Hundred and Sixty- 
eighth and One Hundred and Eighty-first streets, and the 
excavation for the former had been begun. These stations 
require an arch with a clear span of 48 feet and with a length 
of 300 feet, involving a tunnel excavation of 53 feet in width 
and 30>^ feet in height in the cl ear. Fortunately, at both One 
Hundred and Sixty-eighth and One Hundred and Eighty-first 
streets the rock was sound, permitting these large tunnel ex- 
cavations to be carried out. 

The north end portion of the Fort George tunnel, comprising 
Section 14, was uncompleted, the heading between the One 




h-l 

iz; 

< 
K 

< 
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Hundred and Eighty-first street shaft and the Fort George portal 
not having met. The rock at the north end of Fort George 
unfortunately proved to be of very bad character, with broken 
and undeterminable seams and fissures. At the suggestion 
of the Chief Engineer the Contractor decided to abandon the 
driving of the heading south from Fort George, relying on 
the completion of the tunnel headings by an advance north- 
ward from One Hundred and Eighty-first street, and con- 
centrated the whole of the work at the north end on the re- 
removal of the bench and the completing of the permanent tim- 
bering and permanent masonry lining as rapidly as the removal 
of the bench would permit. In spite of all these precautions 
it is regretted that an accident occurned on October 24, 
when a mass of rock fell from the roof, crushing the tem- 
porary timbering and killing ten men. A careful and thorough 
investigation was made by the Coroner, who entirely exoner- 
ated the Contractor from any blame, it having been decided 
that all possible precautions had been taken by him. 



SECTION 13. 



QUANTITIES OF WORK UNDER CONTRACT PLANS. 





TOTAL TO 
DEC. 31, 1903 


TOTAL 
DURING 1903 


AMOUNT TO 
BE DONE 


Earth Excavation Cu. Yds. 

Rock " 


98,376 

51,914 

132,001 

41,103 
1,828 
1,408 
1,719 


11,087 

3,325 

15,768 

17,023 

656 

565 

IS6 


750 
1,305 


Tunneling 

Concrete " 


10,627 

12,097 

1,879 


Steel Erected Tons 

Steel Delivered 


313 
2 
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Section ij. 



EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 





OUTSIDE 
NEAT LINES 








14,113 
5,769 

20,810 
9,657 






Rock " 








Concrete 





EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 



Earth Excavation Cu. Yds. 

Rock " 

Tunneling 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered " 

Ducts (Single) Lin. Ft. 



TOTAL TO 
DEC. 31, 1903 



14,586 

3,473 

2,3S6 

3,474 

85 

219 

225 
290,132 



TOTAL 
DURING 1903 



4,495 
676 

439 
1,160 

62 

8s 

18 

118,598 



AMOUNT TO 
BE DONE 



2,083 

45 
2,252 
1^076 



121,164 



Section 14. 
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SECTION 14. 
QUANTITIES OF WORK UNDER CONTRACT PLANS. 





TOTAL TO 


TOTAL 


AMOUNT TO 




DEC. 31, 1903 


DURING 1903 


BE DONE 


Earth Excavation Cu. Yds. 


1,754 




200 


Rock " " 


4,389 
59,327 




508 


Tunneling 


25,201 


17,499 


Concrete " 


3,054 


1,702 


16,812 


Other Masonry " 









EXCESS QUANTITIES. TOTAL TO DECEMBER 31, 1903. 



Tunneling Cu. Yds. 

Concrete " 



OUTSIDE 
NEAT LINES 



7,015 

687 



EXTRA WORK, LENGTHENING STATION PLATFORMS, 
DUCTS, ETC. 







TOTAL TO 


TOTAL 


AMOUNT TO 






DEC. 31, 1903 


DURING 1903 


BE DONE 


Earth Excavation .... 


....Cu.Yds. 


2,108 


2,108 


533 


Rock 


" 


552 
216 


552 




Tunneling 


" 


398 


Concrete 


" 


575 


575 


82 




.< 






63 


Ducts (Single) 


.... Lin. Ft. 


132,448 


132,448 


19,200 
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Section 15. 



Section No. 15.— This is the portion of the viaduct on the 
northerly end of the west side line. Foundations have been 
put in from Fort George northerly to the Harlem river ship 
canal. During the year plans were being made for the recon- 
struction of the bridge span across the ship canal so as to 
accommodate not only the street traffic as at present, but also 
the rapid transit railway and the cars of the surface railway, 
with a sub-surface electric conduit. It was not until the close 
of the year that the details of this bridge had been decided, 
when the season was too far advanced to begin the construction 
of the foundations for the remaining portion of the viaduct 
north of the ship canal. The details of the viaduct on Section 
15 are similar to those already described on Section 10. 

SECTION 15. 
QUANTITIES OF WORK UNDER CONTRACT PLANS. 



Earth Excavation Cu. Yds. 

Rock " 

Concrete 

Othe_r Masonry 

Steel Erected Tons 

Steel Delivered 



TOTAL TO 


TOTAL 


AMOUNT TO 


DEC. 31, 190,3 


DURING 1903 


BE DONE 


6,200 


6,200 


3,740 


300 


300 




2,417 


2,417 


1,520 


III 


III 


59 


9 


9 ■ 


5,630 
S.630 



EXCESS QUANTITIES. TO! 


'AL TO DECEMBER 


31, 1903. 




OUTSIDE 
NEAT LINES 






Earth Excavation Cu. Yds. 

Rock " " 


139 

75 
48 






Concrete 






►J 
u 

a 
< 

< 



H 

< 

g 



< 
O 

W 




o 



as 

m 



•A 



Recapitulation. 
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EXTRA WORK— TERMINALS 



LENOX AVE. TKRMINAL 


BROADWAY TERMINAL 


ITKW 


Total to 
Dkc. 31,1903 


Total DtiB- 
iNG 1,903 


Abioontto 
BH Dunk 


Total to 
DSC. 31,1903 


Total DUB- 
JNO 1903 


Amount TO 
BS Dons 


Earth Excavation, Cu. Yds. 
Rock Excavation.. " 

Concrete " 

Other Masonry " 

Steel Erected Tons 

Steel Delivered " 

Ducts (Single) Lin. Ft. 


320 
1,920 


320 
1,920 


20 

18 


78,355 
9,831 

",454 

236 

r,479 

1,807 


35.197 

4,986 

7,584 

124 

863 

24 


4,615 

1,017 

1,005 

45 

3=8 



Summarizing the above results, practically all of the excava- 
tion except a small amount in connection with the Brooklyn 
Bridge station had been completed south of Sections 8 on the 
east side line and 13 on the west side line. The only excava- 
tion of considerable moment to be removed was in connection 
with the yard on Section 13 and the completion of the tunnel 
on Section 14. Speaking approximately, 99 per cent, of the total 
excavation on the whole of the work had been completed. 

With the exception of the points above noted, where the 
work was still incomplete, the work remaining to be done con- 
sisted entirely of structure erection. 

In addition to the quantities of work represented in the fore- 
going tables, being the principal items of construction, the fol- 
lowing tables give the quantities under all heads, both as to 
contract and extr<i work, during the year 1903, and the total 
at the end of the years 1900, 1901, 1903 and 1903, separately. 







TOTAL AMOUNT 


OF 


CONTRACT 


WOEK DON 


[ 


Items 


Qunntity 


Sec. 

1 


Sec. 
2 


Sec. 
3 


Sec. 
4 


Sec. 
5-A 


Sec. 
5-B 


Sec. 
6-A 


Sec. 
6-B 


See. 
7 


Sec. 
8 


i 


Earth Excavation 


Cu. Yds. 

Tons 
Cu. Yds. 

Sq. Yds. 

Tons 

Dollars 
Sq. Yds. 
Lin. Ft. 

Number 


124,640 


286,330 


340,654 
99,611 


1,141 
6,252 
69,015 


159,410 
118,252 


100,585 
87,605 


146,469 
147,780 


167,990 
136,028 


8,627 

3,759 

74,389 

309 

14,465 


158,29 
13 

?9 "W 


































Portland Cement Con- 


17,642 


44,995 


62,083 


28,932 


33,203 


26,020 
39 
2,869.164 
92.491 
1,584 


41,557 


40,563 


I 


Natural Cement Concrete 




2,349 

■ 'i'.m 


5,266 

195 

3,241 


7,539 

320 

4,485 


34 


4,039 

83 

1,733 


4,773 

126 

2,351 


5,026 
173 

.■2,564 
41 


171 

•'i^osi 


2,59 


Cast Iron Erected 


IH 1 


Brick Masonry (common) . 
Brick Masonry (facing). . . . 
Brick Masonry (enameled) 


2,3?l.. 












279. ii 
409.78 


7^ 

18 
23,774 
5,504 




69 


466 


851 




396 


433 

U 

3,796 


17 




Cut Stone Masonry 

Eestoring Street Surface. 
Restoring Park Surface.. 






1,824 


2,924 


30,846 




9,785 


25,636 


181 
1,9U 




















374 
2,401 

"6;575 
26,513 


1,228 
5,276 
201 
21,925 
99,979 


2,643 

7,563 

326 

33,700 

143,827 


• "11423 


638 
4,530 

104 

3,000 

64,353 

3,495 

519 


10,069.45 
2,871.755 
92.491 
24,250 
59,081 


34 

5,028 

103 

11,700 

100,115 

441 

724 


49 

5,579 

174 

10,200 

86,122 


"•'iTi 
"i'.m 




Steel Delivered 


ifim 1 


Cast Iron Delivered 

Expended on Stations 

Waterproofing 

Water Pipes, 48-inch 

Water Pipes, 36-inch 

Water Pipes, 30-inch 

Water Pipes, 24-inGh 

Water Pipes, 20-inch 

Water Pipes, 16-inch 

Water Pipes, 12-inch 

Water Pipes, 8-inch 

Water Pipes, 6-inch 

Water Pipes, 5-inch 

Water Pipes, 4-inch 

Water Pipes, 3-inch 


1«.. 
2,lM.... 
63,69 11, 




5,212 


783 




7 
357 


2,850 














339 

895 










209 
6,168 


■■■•iid 


1 r 


369 




1,499 

12 

1,114 


1,368 


6,412 


; 


..„ 




5,374 


6,682 




865 


1,306 


1,081 




1.1 




2,526 


7,348 


■■•'893 


956 


210 


156 


190 




61 








46 

no 

170 


175 






















































124 
248 
521 
620 






■' 






4,721 


186 

244 

123 

558 

326 

39 

17,109 

13,653 

3.957 




242 




■"■si i:: 
















6i 

105 

' ■ ■ '112 
235 

46 


231 
857 
503 
,252 
5,627 
7,721 
531 




1,653 


816 




uo 


u 




8; 1. 






550 
302 
1,377 
255 
264 


150 


116 
171 
421 
867 
111 






54I 








ill 










■2]58 

651 






380 
250 




















Drain Pipes, 15-inch 

Drain Pipes, 12-inch 

Drain Pipes, 10-inch 

Drain Pipes, 8-inch 

Drain Pipes, 6-inch 

Drain Pipes, 4-inch 

Drain Pipes, 3H-inch 

Drain Pipes, 3-inch 


























1,105 

3,203 

3,554 

3,787 

879 

571 

2,933 

14,461 

14,139 

90,299 

3,886 

505 

21,288 


54 

1,464 

898 

1,722 


70 
3,216 
1,211 
3,005 


153 
3,991 
1,569 
1,632 
2,016 


193 
6,784 
2,741 
1,961 
3,629 


142 
2,284 
4,053 
4,550 
7,008 


4,578 


13S 

■"20 
17 
48! 
















107 


••"to 


,,. 








' '3',576 

1,200 
9,600 


32 
1,977 
13,798 
11,398 


2,835 


1,160 




506 


81 


6,516 


12i 


























Empire City Blow Pipes.. 






















































Telephone, Telegraph and 

Electric Light Ducts... 

Metropolitan St. By. 






















"i'.m 

700 
270 


2,088 


















Western Union Tubes 

Track, laid (single) 

Average number of men 
employed per day 




















20,000 
396 


32,000 
573 


7,000 
97 


6,000 
782 


13,000 
126 


17,000 
473 


14.000 
562 


2,100 
174 


1,00 

191 


c; 










16 




















EACH SUB-CONTEACTOE TO DECEMBBE 31, 1903. 



Sec. 
9-A 


Sec. 
. 9-B 


Sec. 

10 


Sec. 
11 


Sec. 
12 


Sec. 
13 


Sec. 
14 


Sec. 
15 


TOTAL TOTAL TOTAL TOTAL 

WORK WORK WORK WORK 

DONE DONE DONE DONE 

1900 1901 1902 1903 


TOTAL 
TO DATa 


31,08 
1,87 


) 105,02 

i 57,41 

54 


7 8,58 
75 
5 


9 62,05 
I 87,27 


3 3,759 
i 149 


98,37 

51,91 

132,00 

5,68 

39,89 
1,20 
1,40 

8f 
l,08i 

5! 


6 1,75 
4 4,38 
I 59,32 


4 6,200 
9 300 
J 


135,42 
18,45 
4,29 
5,70 

1,61 

1,18 

8 


5 839,70 
3 287,45 
3 136,78 
5 29 

9 98,76 
9 84 
3 9,29 
11 
L 5,35 


8 691,578 245,462 
7 393,588 117,603 
4 133,049 61,151 

Q 


1,912,173 

817,101 
335,277 












L2,27E 


26,19 


I 3,97' 


r 21,51! 

1,58] 

i 1,52£ 

85 

1,574 

142 


1,354 
1,211 
2,010 

34 
7 

12 


3 3,05 

J 


t 2,417 


2 209,73 

4 1,90 

i 18,49 

* 39 

I 10,87 

12 

! 3 

1,98. 

69' 

49,28! 

322 

50" 

2,267 

12,025 

735 

1,300 

339,627 

580 

4,633 

299 

82 

3,757 


158,477 
7 98 

7 18,238.86 
9 2,029.49 
2 9,003 
J 126 
i 6.41 
i 753.86 

1 749 
89,482 
14,069 

3,327 
4,400.45 
6,834.755 
1,605.491 
127,250 
247,642 
42 
1,075 
25 
818 
1,619 


468,588 

4,038 

4 46,115.864 

1 2,542.491 

25,318 

295 

327.41 
4,471.86 
1,536 
147,605 
15,980 
3,834 
6,667.45 
49,341.755 
2,836.491 
128,550 
809,244 
4,111 
11,738 
681 
900 
23,104 
12 


12 
1,106 


74 

4 

1,25( 


i 4,65( 

! 7: 

) 


i .■..'..■ 
i 


8.' 








9 

4( 















. 




28 

1,68! 

9C 

8,83E 

1,68£ 




3' 


323 


136 
749 
528 

4,769 

3,233 
264 

1,570 
82 

9,800 
40,671 


53.0S 
225 
196 


152 

533 

11,836 




Ill 


4' 




7,125 






















435 


22 






94 
















1,291 


856 

45 

600 

40,615 


5,860 
81 


2,010 
35 


1,719 

155 

4,100 

38,093 






7,981 
34 


22,501 
462 














),;«4 




96 




2,132 


219,843 
3,489 
6,023 

287 












528 




1,115 






7 
70 




































5,865 




23 






7,334 


10,394 

12 

3,999 




















ii2 

54 
339 




243 






481 


9,127 

54 

7,120 


4,280 


17,887 
54 

15,845 
893 
221 




3,302 












70 


4,356 


4,299 
893 






























117 


104 
























110 

170 

38 

2,678 


110 
170 

1,'047 






















86 

2,123 

803 

870 

615 

456 

325 

15,624 

11,652 

874 
















""*;'*" 




1,452 
244 

1,553 
135 
201 








282 




























436 


808 

806 
1,715 

619 

5,343 

8,951 

1,306 

46 

291 
3,544 
3,335 
5,333 
4,488 
5,188 


3,667 

1,557 . 

2,522 

944 

24,646 

25,692 

5,766 

46 

291 

9,278 

22,593 

19,320 

19,334 

14,840 

571 

27,449 

20,014 

29,137 

111,297 

3.886 

6,540 

21,288 

2,088 

2,500 

135,000 












228 






150 


































3,679 
4,849 
3,336 


.... 
















240 
250 




































291 
























1,276 

1,541 

1,426 

431 

79 




1,568 

110 

3,483 

1,392 

141 






592 


1,344 

5,844 

5,028 

6,942 

2.529 

571 

3,182 

3,888 

7,928 

22,159 

1,086 

988 

4,145 


3,798 
■13,414 
8,959 
8,904 
7,123 














182 
577 














































.... 


638 




1,709 




10,218 


696 






U,126 
14,968 
15,006 
66,594 
2,045 
5,990 

10,285 

2,088 • 


13,141 
1,158 
6,203 

22,544 

755 

—438 

6,858 






















































> 






'■ ■ 




.... 






5,990 


































































2.500 
135,000 

5,114 






10,000 
150 


5,800 
347 


4,500 

48 


1,900 
343 














230 


7« 


60 


2,233 


6,607 


7,279 
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TOTAL AMOUNT OF EXTKA WOEK DONE BY| 





Quantity 








LENGTHENING STATION PI^ 




Items 


Seel 


Sec. 2 


Sec. 3 


Sec. 4 


Sec. 
5-A 


Sec. 
5-B 


Sec. 
6-A 


Sec.1 
6-b' 


H 




Cu. Yds. 

k i i 
Tons 

Cu. Yds. 

Sq. Yds. 

Tons 

Sq. Yds. 
Lin. Ft. 


1.970 


12,020 


12,350 
3,414 


62 

1,225 

491 


5,472 
4,444 


2,532 
2,585 


8,006 
9,170 


11,201 




17,1571 1 










^ 


Portland Cement Concrete... 


110 


2,065 


2,788 


1,112 


1,008 


2,757 


6,06 


Steel Erected 


13 

117 


418 

7 
222 


278 

24 

222 


47 


151 

3 

46 


28 
13 
75 


162 
12 
84 


436 
6S 
54 
i 


Cast Iron Erected 




Brick Masonry (common) 

Brick Masonry (facing) 


^ 


Pedestal Masonry 






13 










■fl" 


Cut Stone Masonry 


















Restoring Street Surface 










507 


638 


938 




^ 


Repaying 












Vault Lights 


















I 


Steel Delivered 


13 
100 


418 

7 

2,321 

93 


• 278 


52 


158 

3 

2,075 


30 

13 

1,659 


169 

41 

5,240 




Cast Iron Delivered 




Waterproofing 


3,940 






"Water Pipe, laid, 36-inch.... 




1 


Water Pipe, laid, 8-lnch 














1" 
\ 


Gas Pipe, laid, 24-inch 






















•t- 


Drain Pipe, laid, 6-lnch 


















\ 


Drain Pipe, laid, 4-inch 


















Drain Pipe, laid, 3-inch 




















Track laid (single) 


148,680 


500 
723,093 


300 
976,386 








200 
787,365 


400 




Ducts laid (single) 


122,006 


495,446 


451,524 


" 


Expended on Station 


Dollars 


659,531 


i 
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KGR SUB-CONTKACTOE TO DECEMBER 31, 1903. 



ORMS. EXTRA TRACK, DUCTS, ETC. 


TOTAL 
EXTRA 
WOKK 

1901 


TOTAL 
EXTRA 
WOKK 

1902 


TOTAL 

EXTRA 

WOBK 

1903 




p. 7 


Sec. 8 


Sec. 
9-A 


See. 
9-B 


Sec. 10 


Sec. 11 


Sec. 12 


Sec. 13 


Sec. 14 


Lenox 
Ave. 

Exten- 
sion. 


TOTAL 
ro DATE 


■ 238 

i. 409 

334 


10,058 


2,217 
340 


3,833 

6,458 


125 
442 


27,961 
37,694 


69 

7 


9,438 

2,513 

2,356 

1,755 

491 

212 

49 

55 

1 

19 

10 

981 


216 


41,518 
1,723 


12,743 
9,446 


40,897 

38,865 

2,133 

7,186 

619 

1,372 

69 

100 

6 

75 

5 

313 


95,368 

38,107 

1,998 

30,142 

69 

4,362 

285 

1,030 

5 

27 

34 

3.301 

2,562 

352 

5,030 

257 

41,296 

21S 


149,008 

86,418 

4,131 


tl97 


2,653 


688 


2,320 


10 


8,042 

627 

1,261 

47 

187 

2 

87 

8 


59 

61 

561 

4 
8 

22 


5,983 


771 

491 

19 


38,099 
1,179 


1 11 


170 


44 

16 

3 


69 
25 
19 


1,622 




270 
32 

7 


5,753 
354 




5 


1,135 
11 




^^ 












17 
1 


119 
















40 
















3,614 












2,562 

223 

1,305 

47 

17,701 

755 

13 

13 

35 

67 

641 

3,000 

276,045 










2,562 




171 
170 

3,191 


65 
44 
16 
942 
















107 

996 

129 

14,562 

635 

13 

IS 

11 

67 

511 


459 


11 


81 

25 

2,165 


2,064 


561 


216 

28 

3,706 




636 

69 

8,393 


671 


6,697 
386 


l! 138 


2,563 


58,421 
848 






















13 
























13 




















24 




35 






















67 




















130 




641 










5,000 
234,965 


2,200 


400 
i>93,S08 






32,000 

2,314.391 

500 


12,000 


91,510 


398,237 


123,458 


38,272 


132,448 


14,776 
500 


1,320,500 


2,568,694 


6,193,585 
500 


'""' 
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CONTRACT NO. 2. 

The contract requirements of this section were that the work 
was not to be begun on any portion until the Contractor had 
deHvered sufficient construction material to permit the work on 
such portion to proceed uninterruptedly. In compliance with 
this requirement the Contractor demonstrated to the Engineer 
in September that steel had been fabricated for Section No. i, 
a portion of the contract extending from the Post Office to Bowl- 
ing Green, and consequently permits were issued on September 
23, November 13 and December 24. For Sections Nos. 2 and 2-A, 
the East River tunnel and the approaches thereto in Battery 
Park, Manhattan, and Joralemon street in Brooklyn, a permit 
was issued to take eiifect on January i, 1903. 

On Section No. i, in order to comply with the contract not 
to disturb the surface of the street, the Contractor submitted plans 
which were approved by the Engineer, looking to the removal 
of the street pavement and the substitution in place thereof of 
a carefully planked roadway, under which plank roadway work 
was to proceed from two shafts, one located in front of St. Paul's 
Church yard and one in front of Trinity Church yard, where their 
location would not interfere with abutting buildings. 

The keeping of the gas mains beneath this plank road- 
way was deemed objectionable for fear that in case there 
should be any leakage of gas, such gas, mixing with the 
air in the confined space, would almost certainly result in 
a terrific explosion. It was finally arranged with the gas com- 
pany to lay two temporary mains on trestles over the side- 
walk the length of the work. At the suggestion of the Chief 
Engineer the Contractor made the experiment of removing the 
soil beneath the pipes and the pavement without disturbing the 
latter, supporting the pipes and the pavement on a properly 
designed system of timbering, and thus using the existing pave- 
ment as a temporary cover in lieu of the plank roadway described 
above. After a test of the two methods, the Contractor decided 
that better progress could be made by the latter than by the 
former, and the work has since proceeded in this manner 
southerly from the St. Paul's shaft, and both northerly and 



1C8 East River Tunnels. 



southerly from the Trinity shaft, and again northerly from a 
shaft located at Bowling Green. The subsoil consists entirely 
of sand. 

On Section 2 the work of excavating the Battery Park loop 
has proceeded satisfactorily. Work was begun in August, and at 
the end of the year about one third of the total excavation had 
been made. The construction work is correspondingly advanced. 

On Section 2-A a double shaft was sunk within the lines of 
the Battery Park loop, from which two headings were started 
easterly for the East River tunnels. While rock was encoun- 
tered in the middle of the shaft, at a depth of 17 feet below the 
surface, it fell away in the corners nearly to the level of the top 
of the excavation for the tunnels, so that the Contractor was 
obliged to excavate with either no rock above or but a thin 
shell. Although the top of the rock was at a minimum of 10 
feet below water, he proceeded for a distance of more than 300 
feet from the shaft without resorting to air pressure. Eairly in 
December, it having become apparent that a failure of the roof 
at any time might involve a sudden flow, the air pressure was 
applied, the locks having been previously installed at a distance 
of about 90 feet from the shaft. The work has since proceeded 
under compressed air, with a pressure of from 9 to 10 lbs. per 
square inch. 

The method of construction that followed was one of ordinary 
excavation, the roof, whether in rock or otherwise, being slip- 
ported on timber beams set about 5 feet apart, with the ground 
behind and above carefully sheeted with planks. The tunnel lining 
at this point consists of cast-iron plates lined with concrete, the 
outside diameter of the tube being 16 feet 8 inches, the ex- 
cavation being made large enough for this lining to be put in 
place. In the space between the lining and the rock broken stone 
is tightly packed, the voids of which are afterwards filled with 
Portland cement grout. On completion there will be an iron 
tubular- tunnel lined with concrete on the inside and backed 
with a heavy masonry jacket on the outside. 

Shafts were sunk in Joralemon street, near Henry street, from 
which headings were started east from both shafts and west from 
the south shaft. As the material at this point is wholly sand, 
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shields were constructed at the bottom of the shafts. In the 
easterly headings, exc^-vation being above the level of tide water, 
compressed air was not necessary. At the end of the year the 
shields had been driven from these shafts easterly in the southerly 
heading 583 feet, and in the northerly heading 607 feet. Working 
westerly from the south shaft, the shield was started on Novem- 
ber 12, and had completed 116 feet at the end of the year. As 
soon as this shield had advanced a sufficient distance, an air lock 
was at once erected. Compressed air, however, had not been used 
at the end of the year. The shield at the northerly heading 
running west had not been started up to the end of the year. The 
total progress made by the three shields was as follows, to- 
gether with the number of days from the time that each shield 
was first started: 



Advance of Shield begun 

Total No. of days from date 

of advance to Dec. 31, 1903 
Progress of Shield to Dec. 

31.1903 



S. B. HEADING 
SHIELD NO. I 



July 10, '03 

582.8 ft. 



N. E. HEADING 
SHIEI,DNO. 2 



Sep. 15, '03 

107 
607.1 ft. 



S.W.HEADING 
SHIELD NO. 3 



Nov. 12, '03 

49 
116.2 ft. 



The work on these shields was done by three shifts of eight 
hours each. The shields, however, were not being advanced 
continuously during the period above mentioned, as there were 
the necessary delays incident to the repairing of the shields, the 
setting up of the air-locks, etc. Omitting all time lost, the 
advance on shield No. i was made in 98 working days ; on shield 
No. 2 in 93 working days, and on shield No. 3 in 26 working 
days. 

During the year the General Contractor made three contracts 
for track laying, one with Messrs. Holbrook, Cabot & Daly for all 
track on Contract No. i from the southern end to Forty-seventh 
street, and one with Messrs. Naughton & Co. for all track laying 
north from Forty-seventh street, except the track on the viaducts, 
on Sections 10, 12 and 15, the contract for which was awarded 
to the Terry & T^'.nch Company. At the close of the year 36J4 
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miles of track had been laid, a large part of which had been 
ballasted. The track laid consisted chiefly of four tracks from 
Leonard street to Forty-second street and Park avenue, and one 
crack from that point to Ninety-sixth street, with occasional un- 
completed portions; but in all such cases there is at least one track 
laid, and in addition one or more tracks laid on the west side from 
Ninety-sixth street to One Hundred and Forty-fifth street, and 
one track laid on Sections 7 and 8 from Broadway to about One 
Hundred and Twelfth street and Lenox avenue. Steel rails 
of the weight of 100 lbs. per yard have been laid on Georgia pine 
ties, reinforced with tie-plates and supported by a ballast of trap 
rock broken to pass through a ^-inch ring. A guard rail is 
placed on the inside of the outer rail on all curves, which con- 
sists of a specially rolled section of steel weighing 57 lbs. per 
yard, and held to the main rail by bolts passing through spacing 
blocks of cast-iron. 

On the 1st of January, 1904, a party consisting of the Rapid 
Transit Commissioners, the Mayor, newly installed, Colonel 
George B. McClellan, the officers of the Rapid Transit Subway 
Construction Company and a party of invited guests, were enabled 
to make a continuous trip by hand-car from the station at City 
Hall to One Hundred and Twenty-ninth street. 

It had always been the view of your Engineer that suitable 
galleries or chambers should be constructed coincidentally with 
subways, in which water and gas pipes, pneumatic tubes, electric 
conduits and other similar sub-surface structures could be in- 
stalled, and where they would at all times be open to inspection 
and repair without disturbing the surface of the street. Such 
disturbance is not only very expensive but is destructive of the 
-pavement, and a constant and intolerable interference with traffic 
in the crowded streets. Unfortunately, the Rapid Transit Act 
does not confer power on the Commission to construct such gal- 
leries except where necessary for the building of railway sub- 
ways. This question was taken up by the late President of the 
Borough of Manhattan, Mr. Jacob A. Cantor, who retained Dr. 
James C. Bayles to prepare plans. Dr. Bayles conferred with 
your Engineer and Mr. St. John Clarke, the General Inspector 
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Sewer Reconstruction. l71 

of Designs, and submitted to the Borough President plans for 
such a gallery for Broadway, from Ann street to Wall street, to 
be built at the same time as the subway. These plans are 
attached to this report as a matter of interest. Such con- 
struction would undoubtedly prove of great benefit to street 
travel and abutting property. It is to be seriously regretted 
that the construction is being delayed by certain litigation, which, 
if not speedily settled, will result in the defeat of the project 
except as an independent piece of construction, which will greatly 
increase the expense to the city. 

SEWERS. 

In the last report it was pointed out that about 80 per 
cent, of the sewer work in connection with Contract No. i 
had already been completed. During the year a still further 
advance has been made; so that at the close of the year, 98 per 
cent, of the longitudinal sewers, i.e., sewers alongside of the sub- 
way, had been finished, being Z7'^7i f^^t out of a total of 37,895 
feet, and 98 per cent, of sewer diversions completed, or 31,658 
feet out of a total of 32,584 feet. 

The most important piece of sewer work done during the 
year in connection with Contract No. i has been the sewer diver- 
sion along Seventh avenue, running northerly from One Hundred 
and Forty-fifth street to the Harlem river. In planning the ex- 
tension along Lenox avenue from One Hundred and Forty-third 
street to the Harlem river it was found that the drainage of the 
upper end of Manhattan Island, extending from Lenox avenue 
to the ridge of Washington Heights and northerly as far as One 
Hundred and Sixty-second street, drained easterly to Lenox ave- 
nue, and at times of severe flood many of the sewers were seriously 
overburdened. As this section of the country is being rapidly 
built up and vacant land is being covered with buildings and the 
streets paved, the burden on the sewers is increasing rapidly. As 
the volume of flow at times of heavy rain fall is a large amount, 
it was feared that the overburdened sewers might, in the event of 
breakage, seriously damage the subway. It was deemed ex- 
pedient, therefore, not to wait for the slow reconstruction of 
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the sewerage system, but to build at once a large intercepting 
sewer on Seventh avenue from One Hundred and Forty-fifth 
street to the Harlem river at the foot of about One Hundred 
and Fifty-first street, into which all the flow from the above- 
described territory would pass and so cut off this flow from 
coming in contact with the subway on Lenox avenue, leaving 
the sewers on that street to take care of the natural flow of the 
territory immediately adjacent thereto, which will be small in 
amount. This sewer joins the old 6ft. sin. sewer, and is increased 
to 7 feet circular, and finally to 9 feet 6 inches circular, with 
an outfall at the river of a longitudinal wooden box 9 feet 
6 inches rectangular, supported on piles. The total length of 
this sewer is 2,116 feet, of which 2,063 feet were built during 
the year. 

In order that the sewer on Lenox avenue should be of ample 
capacity to take care of the largest possible flow, a sewer has 
been constructed there in brick with a diameter up to a maximum 
of 6 feet, but passing beneath the tracks at the northerly end of 
the Lenox avenue extension in two iron pipes 42 inches in 
diameter. The total length of this sewer is 1,475 f^et 6 inches, 
of which 1,029 feet 6 inches were completed during the past 
year. These two large sewers are sufficient to take care of the 
maximum flow, even when the city is so completely built up 
that all storm waters will reach the sewers, and their construction 
now will save the city a large expenditure for such work, which 
would become necessary by the ordinary progress of city de- 
velopment. 

On Contract No. 2, 15,354 feet of sewers will have to be built, 
of which 10,040 feet are longitudinal sewers and 5,314 are lateral 
sewer diversions. Of this amount 22 per cent., or 3,317 feet, con- 
sisting of lateral sewer diversions, has been done during the year. 
The sewers reconstructed were on Fulton street, Maiden lane and 
State street in the borough of Manhattan; the Joralemon street 
sewer at Borough Hall and the Hudson avenue sewer in Brook- 
lyn. This last sewer is the largest single piece of work so far 
completed on Contract No. 2, having a total length of 2,210 feet. 
The construction of this sewer required very careful work, as it 
lay 30 feet under ground in sand, with elevated railway columns 
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on each curb of a narrow street, and with large gas mains and 
electric ducts to be supported during construction. 

In the following tables the details of sewer construction are 
given, and the total amount of work accomplished during the 
year and to date : 
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Department of Inspection. 



During the year the Department of Inspection of Material, in 
charge of Mr. VV. A. Aiken, has been occupied as heretofore in 
the testing and inspection of the various materials entering into 
the construction of the subway. The past year showed com- 
pletion of all work, both mill and shop, at the Pencoyd Iron 
Company, and the inception of work at the Baltimore Bridge 
Company's shops, Baltimore, for Contract No. 2. Inspection was 
begun at the Scottdale works of the U. S. Cast Iron Pipe & 
Foundry Company, and of rails at the Maryland Steel Company, 
Sparrows Point, and of track fittings at the Pennsylvania Steel 
Company at Steelton. 

The total weight of steel accepted at the mills since com- 
mencing work amounts to — - 

For Contract No. i 143,516,431 lbs. 

No. 2 7,164,004 " 

Weight accepted during 1903 — 

For Contract No. i 40,32'5,69i lbs. 

No. 2 7,164,004 " 

The total weight of steel accepted to date for Contract No. i 
above noted, viz., 143,516,431 lbs., compared with the same item, 
103,324,596 lbs., in last year's report, with 40,325,691 lbs. for 
1003 added to the latter, while apparently should agree, shows, 
however, a difference of 133,856 lbs. This is made up of 121,532 
lbs. scrapped at the several plants, Keystone, Pencoyd and Tren- 
ton, resulting from use of material on orders placed in 1903, 
of material accepted previously, requiring cutting to different 
lengths, and 12,324 lbs. actually transferred from Contract No. 
I to Contract No. 2. 
Steel was rolled at the following mills: 

Contract No. i. Contract No. 2. 

Carnegie Steel Co 33,787,608 lbs. 6,856,215 lbs. 

Pencoyd Iron Works . . . 5,771,080 " 303,174 " 

Central Iron & Steel Co.. 4,615 " 4,615 " 



Lukens Iron & Steel Co.. 616,852 

American Pressed Steel Co. 3,595 

Jones & Laughlins, Ltd.. 138,870 

Bethlehem Steel Co 2,406 

American Sheet Steel Co. 665 



Totals 40,325,691 lbs. 7,164,004 lbs. 
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This material was distributed for manufacture into finished 
work at the several branches of the American Bridge Company, 
and the Baltimore Bridge Company, as follows : 

Contract No. i. Contract No. 2. 

Keystone branch 92,810 lbs 

Pencoyd branch 6,959,833 " 125,670 lbs. 

Trenton branch 19,345,097 " 794,295 " 

Athens branch 13,815,748 " 1,350,183 " 

Brooklyn branch 112,203 " 3'54ii439 " 

Baltimore Bridge Co 1,352,417 " 



Totals 40,325,691 lbs. 7,164,004 lbs. 

There remain unshipped to date, either in course of manufac- 
ture or rejected, the following tonnage at the several shops: 

Contract No. i. Contract No. 2. 

Keystone branch 1,494,060 lbs 

Pencoyd branch 22,200 lbs. 

Trenton branch 13,288,415 lbs 

Athens branch 9,556,486 " 364,883 lbs. 

Brooklyn branch 3,540,548 " 

Baltimore Bridge Co i4,449 " 



Totals 24,338,961 lbs. 3,942,080 lbs. 

This to be credited: 

Contract No. i. Contract No. 2. 
To East Side Viaduct. 11,190,737 lbs. Section No. i 3,562,748 lbs. 
To West Side Viaduct. 9,806,934 " Section No. 2 14,449 " 
To Subway 3,341,290 " Section No. 3 364,883 " 



Totals 24,338,961 lbs. 3,942,080 lbs. 

During 1903 there were made 5,859 tensile tests on steel. 
These represent: 

2,419 Heats on Contract No. 1 
424 Heats on Contract No. 2 
Of the former, 20 represent rivet, tie-rod a,nd anchor-bolt 
material, and 6 cover material under "Manufacturers' " specifica- 
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tions, a concession on certain small unimportant work. 

Of the latter, 9 represent rivet, tie-rod and ainchor-bolt ma- 
terial. 

The result of all accepted tests on regular material show: 
32.58 per cent, or 1,403 tests, giving an aver- 
age minimum ultimate strength per square 
inch between 58,000 tbs. and 60,500 fbs. 

for Contract No. i 59-469 lbs. 

39.09 per cent, or 308 tests, giving an aver- 
age minimum ultimate strength per square 
inch between 58,000 tbs. and 61,000 lbs. 

for Contract No. 2 59.370 lbs. 

14.95 PS"" cent, or 644 tests, giving an aver- 
age maximum ultimate strength per 
square inch between 63,500 lbs. and 66,000 

tbs. for Contract No. i 64,950 lbs. 

12.69 per cent, or 100 tests, giving an aver- 
age maximum ultimate strength per 
square inch between 65,000 tbs. and 68,000 

lbs. for Contract No. 2 66,660 tbs. 

52.47 per cent, or 2,260 tests, giving an aver- 
age ultimate strength per square mch ap- 
proximating the mean of the specifications 

(62,000) for Contract No. i 62,066 tbs. 

48.22 per cent, or 380 tests, giving am aver- 
age ultimate strength per square inch .ap- 
proximating the mean of the specifications 

(63,000) for Contract No. 2 62,660 tbs. 

The average ultimate strength of all accepted regular mar 
terial tests was — 

For Contract No. i 61,651 tbs. 

No. 2 61,880 " 

The average elastic limit of all accepted regular material 
showed— For Contract No. i, 38,240 tbs. per square inch, as 
compared with specification minimum requirement of 33,000 tbs. ; 
and, similarly, for Contract No. 2, 38,480 tbs. per square inch, 
as compared with specification minimum requirement of 35,- 



000 tbs. 
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The average elongation of all accepted regular material showed 
— For Contract No. i, 25.78 per cent., as compared with speci- 
fication minimum requirement of 20 per cent. ; and for Contract 
No. 2, the average elongation was 27.85 per cent., as compared 
with specification minimum requirement of 22 per cent. 

The average reduction of area of all accepted regular material 
showed — For Contract No. i, 52.6 per cent. ; and for Contract 
No. 2, 52.9 per cent., as compared with specification minimum 
requirement of 44 per cent. 

Records of inspection show. Contraict No. i. Contract No. 2. 
Heats originaily rejected.... 215 35 

" on retest rejected. ... 51 14 

" on retest accepted.... 118 37 

Of the foregoing total rejected heats for Contract No. i, 
170 were rejected on physical tests alone, of which : 
1 T4 were submitted by Carnegie Steel Company, 
56 were submitted by Pencoyd Iron Works. 

75 were rejected on chemical tests alone, of which: 
29 were submitted by Carnegie Company, 
44 were submitted by Pencoyd Iron Works, 
I was submitted b\' Lukens Iron and Steel Company, 
I was submitted by Central Iron and Steel Company. 

21 were rejected on both physical and chemical tests, of which: 
which: 

5 were submitted by Carnegie Company, 
16 were submitted by Pencoyd Iron Works. 

Of the total rejected heats on Contract No. 2, 

41 were rejected on physical tests alone, of which: 

30 were submitted by Carnegie Steel Company, 

II were submitted by Pencoyd Iron Works. 

6 were rejected on chemical tests alone, all submitted by 
Carnegie Steel Company. 

2 were rejected on both physical and chemical tests, both 
submitted by Carnegie Steel Company. 
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Comparison between results of tests made during 1903 and 
those previously, show a remarkable uniformity in structure a* 
well as chemical composition, of the material accepted for the 
work. 

The total weight of finished material shipped from the shops 
since commencing work amounts to 119,320,292 lbs. for Con- 
tract No. I, and 3,225,964 lbs. for Contract No. 2; the weight 
accepted during 1903 being 29,539,242 lbs. The latter was 
manufactured at the following shops : 

Contract No. i. Contract No. 2. 

Keystone branch 92,810 lbs 

Pencoyd branch 10,289,908 " 103,470 lt)s. 

Trenton branch 10,237,549 " 799>57S " 

Athens branch 5,220,527 " 985,300 ' 

Brooklyn branch 472,484 " 891 " 

Baltimore Bridge Co 1,336,728 " 



Totals 26,313,278 lbs. 3,225,964 lbs. 

The following list shows some of the mos.t important instances 
of errors in shop work corrected through inspection: 
Number of errors in faced' length of columns, beams and 

girders 40 

Number of errors in connections on columns, beams and 

girders 151 

Number of pieces cut apart and re-riveted 26 

Number of pieces chipped, coped and reamed 879 

Number of pieces of finished work re-straightened 571 

Number of pieces scraped and re-painted 255 

Number of pieces rejected for bad punching 26 

Number of pieces of finished work finally rejected 41 

Number of holes screw-plugged on account of mispunching. 296 

Number of holes changed for field connection 611 

Number of holes omitted and drilled later 329 

Number of connections reset 136 

Number of pieces of material omitted by shop 66 
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A comparison between actual shipped weights and estimated 
weights of material on all drawings on which work has been 
finished to date shows: 

Contract No. i. Contract No. 2. 

Shipped weight of 99,574,974 lbs. 903,045 lbs. 

Estimated weight of. .. .99,217,078 " 902,777 " 

These totals thus indicate an average excess in weight of onl\ 
.36 of one per cent, for Contract No. i, and .03 of one per ceni. 
for Contract No 2, the allowed specification variation being 2.5 
per cent, deficiency. 

Cast-iron material has been furnished by the same foundries 
as previously, with the addition of the Davis & Thomas foundry, 
Catasauqua, Pa., supplying segments for both the Harlem and 
the East River tunnels, and one small lot of pipe by the U. S. 
Cast Iron Pipe and Foundry Co., at Scottdale, Pa. 

The total weight of cast material accepted and shipped since the 
beginning of work amounts to 26,157,341 lbs. The weight for 
Contract No. i shipped during 1903 was 4,796,986 lbs., and for 
Contract No. 2, 8,973,986 lbs., a total of 13,770,972 lbs. This 
was cast at the following foundries : 

Contract No. i. Contract No. 2. 
Warren Foundry and 

Machine Co 207,798 lbs 

Reading Foundry Co. . . . 12,375 

Donaldson Iron Co. . ; . . 569,715 " 203,417 lbs. 

Glamorgan Pipe and 

Foundry Co 163,228 

U. S. Cast Iron Pipe and 

Foundry Co 145,376 

Foran Foundry and Ma- 
chine Co 1,149,499 " 250,660 lbs. 

Davis and Thomas Co. . . 2,549,045 " 8,519,909 " 



Totals 



.4,796,986 lbs. 8,973,986 lbs. 
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In addition to the above amount of cast-iron accepted during 
1903, 1,005,446 tbs. were carefully inspected but rejected. All 
rejections of cast material were due to poor workmanship and 
not to the quality of stock material. 

305 tensional tests were made, showing an average ultimate 
strength of 26,259 Its. per square inch — the average specifica- 
tion requirement being 21,000 fbs. per square inch. 

309 transverse tests showed under specification conditions an 
averaige loading per square inch before rupture of 800 lbs.— the 
specification requirement being 750 tt)s. 

Early in the year, rolling of loo-ib. T rails was commenced 
at the works of the Maryland Steel Co. at Sparrows Point, and of 
check rails and track fittings at the works of the Pennsylvania 
Steel Co. at Steelton, and has been carried on at intervals as 
required. 

There have been accepted during 1903 at the Maryland Steel . 
Co., Sparrows Point, of roo-lb. rails. ... 19,227,168 tbs. No. i 
" loo-ft. rails.... 970,300 lbs. No. 2 
There has been accepted during 1903 at the Pennsylvania Steel 

Co., Steelton, of 57j4-tb. check rails 2,227,275 lbs. No. i 

" 57/4-tt>- check rails 18,785 " No. 2 

12,543 Pairs splices for loo-tb. rails.... 709,192 " 
5,000 Pairs Weber Joints for loo-lb. 

rails 435,728 " 

500 Insulating pieces for lOO-lb. rails. 41, 955 " 
3,578 Pairs splices for 57>4-tb. check 

rails 84,244 " 

14,312 Bolts for 57 1-2 lb. check rails. . 17,564 " 

Total Tonnage (long) of No. i rails «574J3i8 Tons. 

Total Tonnage (long) of No. 2 rails.... 433,l!8 " 

As a part of the inspection of rail material, comparative chem- 
ical determinations were made on drillings from identical fin- 
ished sections, from such blows of steel, from which drop-test 
pieces were selected. Comparison with corresponding ladle analy- 
ses showed very satisfactory results. 

Surface inspection showed following results after, material had 
passed original mill inspection by Maryland Steel Company: 



Cement. 1% 

Number of rails re-straightened 586 

Number of rails cut off 1 14 

Number of rails rejected as scrap 61 

Number of rails accepted only as No. 2 quality . . 473 

The total amount of cement shipped since the commencement 
of Ithe work amounts to 336,173,020 lbs.; the amount shipped 
during 1903 being 128,316,230 lbs. The latter was divided as 
follows : 

Contract No. 1. Contract No. 2. 

325,898 barrels Portland cement. 121,075,410 lbs. 2,766,020 lbs. 

14,916 " Natural " 4,474,800 " 



Totals 125,550,210 lbs. 2,766,020 lbs. 

The amount of Portland cement accepted during 1903 is 
divided as follows: 

American Giant 307,841^4 bbls. 

Helderberg 15,144^/^ " 

German imported 5.5°° 



Total 328,486 bbls. 

The average results from complete tests of 196 accepted bins 
of Amerioa,n Giant, of 1,570 barrels eacn, show: 

FOR NEAT BRIQUETTES 24 HOURS 7 DAYS 28 DAYS 

Average results 309 tbs. 745 lbs. 854 lbs. 

Specification requirements. 150 tbs. 400 lbs. 500 tbs. 

FOR SAND BRIQUETTES 

Average results 423 lbs. 529 lbs. 

Specification requirements 200 tbs. 300 lbs. 

The average results from cO'm,plete tests of 17 accepted lots of 
Helderberg, of 890 barrels each, show : 

FOR NEAT BRIQUETTES 24 HOURS 7 DAYS 28 DAYS 

Average results 166 lbs. 668 lbs. 794 lbs. 

Specification requirements. 150 lbs. 400 lbs. 500 lbs. 

FOR SAND BRIQUETTES 

Average results 329 lbs. 478 tbs. 

Specification requirements 200 tbs. 300 tbs. 
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The average results from complete tests of 6 accepted lot-; 
of German imported, of otv barrels each, show: 

FOR NEAT BRIQUETTES 24 HOURS 7 DAYS 28 DAYS 

Average results 264 lbs. 490 lbs. 604 lbs. 

Specification requirements, 150 lbs. 400 lbs. 500 lbs. 

FOR SAND BRIQUETTES 

Average results 280 lbs. 362 lbs. 

Specification requirements 200 lbs. 300 lbs. 

Resultsi obtained are shown below, coveriuig percentage ol 
gain, both neat and in sand mixtures, as well as the average re- 
sults of boiling tests of all accepted Portland cement. 

PER CENT. INCREASE AVER.-VGE STRENGTH 
7 TO 28 DAYS OF BOILED 

NEAT SAND BRIQUETTES 

American Giant 14.6 25.0 681 lbs. 

Helderberg ...... 18.9 45.3 621 lbs. 

German imported. 23.3 31.0 424 lbs. 

The only brand of imported German cement accepted was 
Hanover — no Alsen, which constituted the bulk of imported 
cement used in 1902, having been submitted during 1903. 

Of natural cement, the only brand offered was Union, manu- 
factured by the American Cement Company. The average re- 
sults for complete tests of 13 accepted bins of 1,315 barrels each, 
show : 

FOR NEAT BRIQUETTES 7 DAYS 28 DAYS 

Average .results 240 lbs. 343 lbs. 

Specification requirements 123 lbs. 200 lbs. 

FOR SAND BRIQUETTES 

Average results 230 lbs. 346 lbs. 

Specification requirements 100 lbs. 150 lbs. 

During the year 1903 there have been broken of Portland 
cement 39,642 briquettes. Of these 433 failed or slightly over one 
per cent., the bulk of the failures being in cemeiit not manu- 
factured by the American Cement Company, and condemned. 
Of Portland cement with sand, 25,700 briquettes. 56 failing. 
Of Neat Natural cement, 1,075 briquettes None failing. 
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Of Natural cement with sand, 1,075 briquettes. None failing. 

Total number of all briquettes, neat 40,717 

Total number of all briquettes, sand 26,775 

Total amount pf cement inspected during the year — Portland, 
474,468 barrels, of which 32^S,486 barrels were accepted and 
145,982 barrels, either rejected or turned over to American 
Cement Co., at 7 days on account of high results at that period. 
28-day tests of such material always showed, however, except in 
a single instance, that the material would have been rejected in 
any case on 28-day results. 

Natural cement inspected during the year for Contract No. i 
— 18,396 barrels, ot which 17,096 barrels were accepted and 
1,300 barrels rejected. 

Portland Cement : Average results of all accepted American 
Giant tests during year periods: 

NEAT. 

I D.W 7 DAYS 28 DAYS 

1900 229 lbs. 582 lbs. 714 lbs. 

1901 300 " 645 " 763 ■• 

1902 317 " 703 ' 800 " 

1903 300 '■ 745 " 854 " 

SAND 2 TO I. 

1900 276 fhs. 434 lbs. 

1901 380 " 525 " 

1902 419 " 545 " 

1903 423 " 529 " 

The contract for cement to be furnished for Contract No. 2 

has been divided among the American Cement Co., the Law- 
rence Cement Co. and the Vulcanite Cement Co. The first com- 
pany has submitted practically no cement for inspection, the 
specifications for such material having been met generally by 
the materials furnished for Contract No. i ; so that there has 
at all times been a large amount of cement on storage with the 
American Cement Co., manufactured for Contract No. i, but 
which fully met the requirements of cement to be used on Con- 
tract No. 2, and which was drawn on as required. 
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Total amount of cement inspected during the year for Con- 
tract No. 2 amounted to 12,655 barrels^ of which 3,455 barrels 
were accepted and 9,200 barrels were rejected. 

The work accomplished by the chemical laboratory of the de- 
partment of tests was: 

Number of steel analyses made on ladle samples. ... 71 

Number of steel analyses made on finished material. . 4,213 

Number of paint samples analyzed 95 

Number of oil samples analyzeu 32 

Number of asphalt samples analyzed 4 

Number of cement samplesi analyzed 344 

Number of special determinations 26 

Total 4,785 

STATIONS. 

The chief feature of construction taken in hand during the year 
has been in connection with the stations. 

On Contract No. i there are forty-nine stations, of which thirty- 
seven are in the subway and twelve on the viaduct. As explained 
in the last report, at the close of the year 1902 the general principle 
of station equipment had been determined, and the detail plans had 
been so far completed that contracts were let and work was al- 
ready in hand upon the stations at City Hall, Bleecker street. 
Twenty-eighth street and Columbus circle. Dinring the year the 
general principle thus established had been rapidly developed by 
the Consulting Architects, Messrs. Heins & LaFarge, and plans 
for twenty-five stations, being all the subway stations, except 
those in the deep tunnels at One Hundred and Sixty-eighth 
and One Hundred and Eighty-first streets and at Mott avenue 
had been completed. Thirty-nine sub-contracts covering the 
various details of fittings and finishing have been executed by the 
sub-contractor, of which the engineering department was duly ad- 
vised. The work of finishing treatment is at this time progressing 
satisfactorily upon twenty-two stations. The stations at City Hall, 
Bleecker, Twenty-eighth, Thirty-third, Fiftieth, Columbus circle, 
Sixty-sixth and Eighty-sixth streets are very nearly completed, 
the only work remaining being in connection with the ticket 
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booths, floors, railings, the kiosks covering the stairways leading 
to the sidewalks, the toilet rooms and a few minor details. 

The detail plans have been prepared for the ticket booths, doors, 
kiosks, railings and gates, and the requisite sub-contracts have 
been let. Some of the ticket booths, doors and kiosks have already 
been erected. Plans are now being prepared for the elevated 
stations. 

From an operating point of view the stations have been designed 
in two general classes, local and express stations, as the subway has 
been designed to provide the double service for trains running at 
high speed and making stops at long intervals, and trains making 
less rapid speed and stopping at more frequent intervals. This 
is accomplished by constructing four tracks from the Post Office 
to Ninety-sixth street, with two and three tracks in places above 
that point on both the east and west side lines. The express 
stations are the Brooklyn Bridge, Fourteenth street. Grand Cen- 
tral, Seventy-second and Ninety-sixth streets, at which stations 
all trains will stop. These stops have been located about one and 
one-half miles apart. The other stations located at intermediate 
points, at intervals of one-quarter mile, will serve only the local 
trains, the express trains passing through them without stopping. 
The plans illustrating these two classes of stations are appended 
to the report. The platforms to all local stations south of 
Ninety-sixth street are 200 feet long; the platforms to the ex' 
press stations are 350 feet long, it being expected that the local 
trains will be short trains running at the smallest possible inter- 
vening interval, while the express trains will be longer trains,, 
but which, on account of the higher speed, will require a some- 
what greater interval between the trains. Above Ninety-sixth 
street the stations will have their platforms of the longer length.. 
Local stations usually have separate platforms, from which the 
passengers enter or leave the north or south-bound trains. These 
platforms are located at the outside of the tracks, and in most 
cases with no provision for crossing from one platform to the 
other. At two stations, however, Astor place and Forty-second 
street and Broadway, an underground passageway has been pro- 
vided, and at five others, One Hundred and Third, Columbia 
University, One Hundred and Sixty-eighth, One Hundred and 
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Eighty-first, and Mott avenue, there are bridges beneath the sur- 
face of the street but over the tracks. 

In plan there are five types of local stations. The first type 
covers the stations from Fiftieth street south. This type of sta- 
tion has two platforms, one on each side of the street, and made of 
as great a width as the width of the street will permit, extending 
from the side of the tracks to the area line of building, which 
is 5 feet distant from the building line. These platforms are 
arranged, so far as possible, symmetrically on either side of the 
cross street where the station is located, a portion of the cross 
street being excavated to accomrriodate the waiting room, in 
which the ticket office, toilet rooms and service closets are located. 
In order to provide the fullest possible facilities for reaching 
the station, each one of these stations is furnished with eight 
stairways, four for each platform located in pairs on the north 
and south side of the cross street. Of these pairs of stairways 
one is an entrance stairway and the other an exit, so that, as 
far as possible, the incoming and outgoing passengers will be 
separated. 

The entrance stairway descends from the sidewalk and reaches 
the rear of the waiting room where the ticket office is located. 
The passenger, therefore, descends the stairway, buys his ticket 
and goes forward to the platform, moving always in a straight 
line without reversing his direction. The exit stairways lead 
from the back of the main platform directly to the sidewalk, in 
evidence to passengers alighting from trains. Passengers will 
leave by these exit stairways without approaching the ticket office 
or meeting the incoming line of traffic. This stairway accom- 
modation is vastly in excess of any similar accommodation pro- 
vided for in any station of the elevated railway, the stair- 
cases being more numerous, wider and shorter, ancf with the 
inlets and exits separated. 

The second type, as represented by the local stations, is on 
Broadway north of Sixtieth street. In this part of the city, 
Broadway is very wide and the platforms do not come beneath 
the sidewalks. As the congestion will not be as great as it is in 
the commercial districts the platforms are reached bv one wide 
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staircase. As traffic develops, however, these stairways can 
readily be doubled. 

The third type of station is on Lenox avenue from One Hun- 
dred and Sixteenth to One ' Hundred and Thirty-fifth streets, 
inclusive. Along this portion of the railway, the axis of the 
tracks is not coincident with the centre line of the street; so 
that the west platform is beneath the sidewalk, while the east 
platform is beneath the roadway. As these stations are in the 
commercial districts of Harlem, more stairways have been pro- 
vided than for the stations on upper Broadway, each platform 
being provided at the outset with two wide stairways. 

The fourth type, the deep tunnel stations, is at One Hundred 
and Sixty-eighth street, One Hundred and Eighty-first street, 
and at Mott avenue. These stations consist of a wide arch span- 
ning both the tracks and the two platforms, access to the plat- 
forms being had by shafts, 98, 120 and 46 feet deep, respec- 
tively. These shafts contain two elevators and a stairway, 
the elevators having a capacity of 3,500 passengers per 
hour. The waiting room containing the ticket office is to be 
constructed immediately beneath the sidewalk, to which a short 
staircase descends. From this- waiting room the elevators de- 
scend to a bridge crossing the tracks so that access can be had 
from this overhead passageway to either platform. 

The fifth type consists of stations of unique design, such as 
the City Hall station described in the last report, which is the 
station on the City Hall loop for local trains that terminate at 
that point. This station is built on a curve and located in front 
of the City Hall, with two stairways leading to it. Another 
unique type is the station at Columbia University, which is 
reached through an ornamental house built in one of the park- 
ways in the centre of Broadway, the ticket office in this case 
being located on the surface of the street. The stairway de- 
scends from this house to a bridge spanning the tracks and lead- 
ing to both the up and tlie down platform. 

The characteristic features of the express stations are two 
large island platforms situated between the express and local 
tracks. Access to these central platforms is had at the Brooklyn 
Bridge, Fourteenth street and Grand Central stations, by means 
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of overhead bridges above the tracks, but beneath the surface 
of the street, connecting with the waiting room arranged at the 
sides of the street with stairways, on the same general principle 
as the local stations. The island platforms of the Seventy-second 
street express station are reached from stairways descending 
directly from the parkway in the centre of Broadway, and which 
are covered by an ornamental house. The platforms of the 
Ninety-sixth street express station are reached by a passage- 
way beneath the tracks. At these stations the island platforms 
will serve either the local or express trains, and passengers may 
use them to transfer without additional fare from one kind of 
train to the other. 

At the Brooklyn Bridge, Fourteenth street and Ninety-sixth 
street stations, side platforms have been constructed in addition 
to the island platforms, so that at these stations passengers going 
to or coming from the express stations will not be obliged to 
go to the island platforms and come in contact with the passen- 
gers using the express trains. At the other two express sta- 
tions the width of the street would not permit the construction of 
these additional platforms. 

The stations on the viaduct portions will be covered types, 
the details of which have not been entirely worked out, except 
the station at Manhattan street on the Manhattan Valley viaduct. 
At this point the railway has three tracks with two platforms, 
one on either side. As these platforms are 55 feet above the 
surface of the street, it has been decided to install a double esca- 
lator or moving stairway. This escalator leads from a house in 
which will be located the ticket booths and waiting rooms, and 
leads thence to a platform directly beneath the tracks and con- 
nected with a short stairway with both platforms. The escalator 
can be used not only by people ascending from the street, but 
descending from the passageway to the street. All of the sub- 
way stations have been constructed as near the surface of the 
street as possible, this being the main feature of the subway 
design. This feature makes two things possible; it enables 
the stations to be supplied with natural light in the day time, 
and reduces the length of a stairway to the minimum. The 
first result was accomplished by constructing the sidewalk of 
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glass wherever the platforms came beneath the sidewalk. Out 
of thirty-seven suibway stations twenty are so well provided 
with natural light that very little artificial light will be re- 
quired in them during the daylight hours. It is contemplated 
that this will be a very pleasing feature to the traveling public. 
The closeness of the platforms to the street surface requires no 
argument. The length of the stairway is not much more than 
one-half of the average stairway leading to an elevated station. 

Ordinarily, lights in the stations will be furnished by means 
of incandescent lamps located in recesses in the ceilings. Current 
for these lights will be obtained from two independent sources, 
a regular lighting circuit and the track circuit, which latter will 
be used only in cases of emergency. Should, however, such an 
accident occur, which is hard to realize, by which both currents 
will fail, the glass lights over the station in the day time, or even 
in the night time, will prevent the stations from becoming abso- 
lutely dark. All lights are controlled from a switchboard located 
in the ticket booths within easy reach of the ticket seller. 

In order that the stations may be dry and damp-proof, they 
are made to consist of an inner and outer shell. The sidewalls 
and ceilings of the outer shell are built of steel columns and 
beams with concrete filled between thern, and a layer of concrete 
forms the foundation of the floor. Water-proofing, protected by 
an outer lining of masonry, envelops the whole structure. 
This constitutes the constructive work of the stations, as distin- 
guished from the finishing work of the inner shell. The finishing 
work includes the sidewalls, ceilings and floors. The floors are 
all alike and are constructed of concrete, divided in plaques 3 
feet square. They are 3 inches thick, made up of two layers, 
a foundation layer of 2 inches and a finishing layer of one 
inch. The latter is composed of Portland cement and white 
sand, leaving the floor a pleasing light gray in color. These 
floors are graded in such a manner, wherever possible, to drain to 
carefully selected points, where catch basins are located con- 
nected with the sewer. Water connections are provided in each 
station so that the floors can be thoroughly washed down. 

The sidewall is about 5 inches in thickness; it rests on the 
floor concrete and extends to the ceiling. Between it and the 
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exterior station wall a two-inch air space is left. The base of the 
wall from the top of the floor for a distance of about 2}i feet 
is constructed of a hard buff-colored Norman brick, forming 
a durable wainscot and extending around the whole platform. 
From the top of the Norman brick a four-inch common brick 
wall is built up to the ceiling. This wall is set back from the 
face of the Norman brick to allow for a finish of glass or glazed 
tile. At the top of this glazed tile a cornice of faience or terra 
cotta is built into the wall, and at intervals of 15 feet, or opposite 
the platform columns, the cornice line is broken by an ornamental 
symbol designating the number or name of the station, and at 
proper intervals a large tablet consisting of a dark background 
of glazed mosaic carries the name or the number of the station 
in white mosaic in gold letters or figures. The finished floor and 
the sidewall are joined with a sanitary cove base, so that the 
corners where dust or dirt may lodge are avoided. 

The architects have given very careful consideration to the 
decoration of the sidewalls, with most pleasing results. A sepa- 
rate design has been adopted for each station. The expanse of 
wall has given the architects an opportimity to vary these de- 
signs both in line and in color. 

The materials used in the wall treatment between the cornice 
and wainscot are glass or glazed tile and ceramic-tile mosaic. 
The glass or glazed tile is 3 inches by 6 inches and covers most 
of the wall surface. The ceramic mosaic work is used to give the 
ornamental effects. It is- made up into narrow bands of single 
colors, ornamental friezes, pilasters and name tablets. Under 
each cornice plaque there is usually a pilaster design separating 
the wall into panels about 15 feet long. The panels are bordered 
with mosaic bands and friezes. The several designs of wall 
treatment which have been followed are shown by accompany- 
ing illustrations. 

Wherever possible the special local association has been es- 
sentially worked into the design of the station. Thus we find 
the Caravel at Columbus circle; the Beaver at Astor place, and 
the Arms of Columbia University at the Columbia University 
station. 

Of the ceilings there are two kinds, one is a flat suspended 
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ceiling, which covers and conceals all the steel and concrete 
in the roof of the structure; the other is arched and is also 
suspended, but only between the roof beams, the flanges of all 
beams and girders remaining exposed. Both provide at least 
a two-inch air space between the head of the ceiling and the 
concrete of the roof. This affords space for the circulation of 
air and reduces the amount of condensation on the surface of the 
ceiling. For the flat ceiling one-inch channel irons, 12 inches 
apart and fastened with clips to the flanges of the beams and 
girders, support galvanized iron wire-lath. A plaster ceiling 
is spread upon the lath, which is one inch in thickness and consists 
of three coats, the finishing coat being of Keene cement. Wide 
ornamental mouldings running from column to column separate 
the ceiling into panels. These panels are decorated with finer 
mouldings and rosettes. In the arched ceiling the channel irons 
are bent to form an arch and rest on top of the beam flanges. 
The wire-lath is fastened as before and the three coats applied. 
Ornamental mouldings are again used to divide the ceiling into 
panels. 

Ample toilet room accommodations have been provided at all 
stations. In addition to the usual requirements of the contract 
in regard to toilets, the Contracting Company has, of its own 
motion, added two additional toilet rooms both for men and 
women, fitted with basin, mirror, soap dish and towel rack. AD 
the fixtures in the toilets are of porcelain, especially designed 
for the subway. The pipes are exposed and easily accessible for 
repairs. The floors are of concrete, while the walls are finished 
with a red-slate wainscot 6 feet high. Above the wamscot the 
walls and ceiling are finished with Keene cement. The wood- 
work is of oak. In each room there will be a small electric fan, 
producing an outward movement of air through the ventilating 
flue. Heat is furnished by electric heaters. The stairways are 
constructed of concrete and twisted-steel rods. The treads and 
landings are covered with a lead and steel safety tread. 

The ticket booths are constructed of oak with bronze window 
grilles and fittings. From this description and the accompany- 
ing plans and photographs it will be seen that the stations are 
constructed of brick, stone, concrete and tile, the only combustible 
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material being in the wooden doors to the toilet rooms and the 
ticket booths. Any danger from fire is therefore impossible. 

The following list gives the names of the sub-contractors em- 
ployed in station work. 

American Luxfer Prism Co. J. E. Laheney Co. 

Atlantic Terra Cotta Co. Manhattan Glass Tile Co. 

Blanchite Process Paint Co. John H. Parry. 

Alfred Boote Co. Rookwood Pottery Co. 

Byrne & Murphy. Russell & Erwin Mfg. Co. 

Dowd & Maslen. John Simmons Co. 

Empire City Marble Co. Charles Smithson. 

Grueby Faience Co. Tracy Plumbing Co. 

R. Guastavino Co. Tucker & Vinton, Inc. 

Hecla Iron Works. Turner Construction Co. 

Howden Tile Co. Vulcanite Paving Co. 

J. Odell Whitenack. 

Mr. D. L. Turner has been Assistant Engineer in charge of 
the construction of these stations and the intricate details con- 
nected therewith. 

In connection with the stations an interesting feature has 
arisen. The owners of some of the property adjacent to station 
stairways have realized that buildings can be connected with the 
stations, the platforms of which are usually at the basement 
level, so that the tenants of the buildings can have direct access 
to the station without going to the street. In some cases this 
idea has been carried still further, and the owners of the build- 
ings have rearranged the basement floor so as to afford the 
public a passageway from the station through the building, and 
have constructed shop and show windows at the basement level 
facing the station platform. Applications for such connections 
have already been made for the stations at Worth street, Astor 
place. Fourteenth street, Eighteenth street, Twenty-third street, 
Grand Central, Forty-second street and Park avenue, and Forty- 
second street and Broadway; and on contract No. 2, at Fulton 
and Dey, Rector and Wall streets, and Hoyt street in Brooklyn. 

During the year the Chief Engineer was directed to prepare 
general plans for the development of other lines in the city at 
large, including all the boroughs. On February 19, he reported 
to the Boarr" a general scheme for the development of the under- 
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ground railways and the mcrease of the carrying capacity of the 
present railways in the boroughs of Manhattan and The Bronx, 
and on March 12 made a similar report for the boroughs of 
Brooklyn and Queens. On March 19, the Chief Engineer also re- 
ported on an additional east side line for Manhattan and The 
Bronx. Following is the full text of these reports, and appended 
are copies of the maps accompanying the reports : 

I. — Boroughs of Manhattan and The Bronx. 

New York, February 19, 1903. 
Hon. a. E. Orr, President, Rapid Transit Board: 

Sir — It is with great satisfaction that I now find myself able, 
in obedience to the resolution adopted by the Board, to propose 
a general solution of the rapid transit problem in the greater New 
York. The present report will deal with Manhattan and the 
Bronx boroughs, and a later report, soon to follow, will deal with 
Brooklyn. The plan to be submitted accords with the general 
and far-seeing program which the present Board entertained 
from the very time of its organization in 1894, and toward the 
completion of which its efforts have, in spite of many difiSculties 
and obstructions, tended as rapidly as the means at the disposal 
of the Board have made possible. 

Upon originally proposing the Broadway route, later in the 
negotations with the owners of the Elevated and New York 
Central and Hudson River Railroads, and still later in adopting' 
the routes of the present Manhattan-Bronx Railroad, it was the 
intention of the Board that whatever work the means then at 
hand made possible should be done with relation to a larger and 
really comprehensive plan. The inability of the Board to carry 
out such larger intention has been represented by the delay of 
work which must now be taken up, and taken up under disadvan- 
tages from which its earlier performance would have been free. 
The partial or even preliminary character of the routes of both the 
Manhattan-Bronx and the Brooklyn-Manhattan Railroads now- 
under construction was recognized from the beginning, and was 
often and publicly stated by the Board. The pecuniary limita- 
tions to which the Board was held by the debt limit of the city, 
or by the judgment of its executive and financial heads, or by 
determinations of the Supreme Court, had, for years before the 
Board adopted the resolution in obedience to which this report 
is submitted, made it premature to propose a general plan com- 
mensurate with the rapid transit necessities of the city. My 
present report is a proposal to complete the program to which 
the present Board and myself (if I may say so as its Chief En- 
gineer), have been dedicated for upward of eight years. 
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Immediately after the adoption of the resolution directing 
this report to be made the Pennsylvania and the New York 
Central Railroads and the New York and New Jersey Tunnel 
Companies began to submit plans for the construction of new lines 
and the expansion of old ones. As these plans entailed innova- 
tions in the handling and distribution of the great influx of 
surburban travel, it was deemed wise to wait until such plans were 
finally settled before presenting a scheme for the expansion of the 
local systems, in order that all might be made to harmonize and 
to avoid inconvenient breaks or unnecessary and expensive re- 
adjustment. The above-mentioned plans are now fixed, giving 
the Pennsylvania Railroad a great terminus between Seventh and 
Ninth avenues and Thirty-first and Thirty-third streets ; the New 
York Central a largely increased terminus at Forty-second street, 
thus permanently establishing that point as a centre of through 
passenger travel, and the New York and Jersey Tunnel a station 
at Greenwich and Christopher streets. 

Tremendous increase in passenger travel on all lines during 
the past year clearly indicates that when the present subway 
system now under construction from Brooklyn to The Bronx 
is completed that it will almost be immediately congested, so that 
no great amount of permanent relief can be counted on. In order 
to meet the growing and imperative demands for increased facili- 
ties, arising from the natural growth of our city, it is evident 
that new lines should now be laid down and put under construc- 
tion as soon as possible, and that steps should be taken to improve 
the existing facilities so as to permit them to carry the increased 
burden during the time when the new lines are being constructed. 

The tenor of your resolution is that such a plan be prepared 
for the whole city, and it was my intention to submit such a plan 
in its entirety. The question is, however, so great and broad, 
with details so complex, that with the consent of the Board, I 
will submit the plan in two parts, one covering the boroughs 
of Manhattan, The Bronx and Queens, the other, Brooklyn and 
Richmond. In this way the details can be studied separately by 
the Board, and, if approved, can be suitably united and submitted 
as a whole to the municipal authorities. 

The scope and extent of the present subway system were 
unfortunately limited by a decision of the courts and the financial 
position of the city, so that the Board was compelled to lay out 
one line to serve both the east and west sides of the city. This 
attempt necessarily involved a certain sacrifice in directness, which 
directness is essential for quick time. This defect should now be 
removed by extending the subway south from Forty - second 
street along Broadway, and north from Forty-second street at 
Park avenue. 
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When the bids for the Brooklyn extension were opened, it 
will be recollected that Mr. Belmont, as President of the Rapid 
Transit Subway Construction Company, offered to build a line 
from Forty-second street to Fourteenth street at considerably be- 
low the estimated cost. Such a line would, however, but transfer 
the point of congestion from Forty-second street to Four- 
teenth street, and I, therefore, propose that this line be 
extended to the lower end of Manhattan Island at South 
Ferry, following University place, Wooster and Church 
streets, and thus furnish two additional tracks south of 
the Post Office. From this line at Broadway a subway under 
Thirty-second street to Seventh avenue should be built so as to 
brine the new Pennsylvania terminus to a connection with the 
subway and elevated railway for the purpose of local distribution 
of passengers. In like manner, I propose to make a junction, 
as our general plan originally contemplated, at about Fortieth 
street and Park avenue, and carry the new line, with three tracks, 
beneath the Grand Central Station to Lexington avenue, ^nd then 
along and under that thoroughfare to The Bronx, making a con- 
nection with the New York Central and New Haven Railroads 
at Mott Haven. Although the line passes _beneath the yard of the 
New York Central between Forty-second and Forty-fifth streets, 
property not subject to condemnation, nevertheless, I believe that 
satisfactory arrangements can be made for the easement. A 
branch from this line can be carried westward under One Hundred 
and Tenth street to Lenox avenue, thus providing a connection 
between the east and west lines north of Central Park, as the 
Forty-second street subway line provides one south of the Park. 
On the extreme easterly end, the line in The Bronx should be 
extended from West Farms along the east side of Bronx Park, 
unless the Park authorities prefer a direct route through the 
Park, in order to reach Wakefield and Mount Vernon, two rapidly 
growing sections of the city, now without rapid transit facilities. 
A branch should also be laid out continuing along the Southern 
Boulevard, and then westerly on One Hundred and Eightieth 
street, thus reaching a section of The Bronx not served by any 
line. A connection between the Bronx Park line and the Man- 
hattan Elevated should also be made from Brook avenue along 
Westchester avenue to Third avenue. 

The additional lines, and especially those in the subway, will 
require some years to complete, and during this time it is ab- 
solutely essential that immediate relief measures be provided. 
For reasons, not necessary to discuss, the Manhattan Elevated 
Riailway Company has never accepted former suggestions of the 
Board to provide such additional facilities as the Board deemed 
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advisable. Recently, however, the management of this property 
\as passed under the control of the Interborough Rapid Transit 
Company, and I am imformed by Mr. Belmont that he will gladly 
and liberally meet the views of the Board and extend the Man- 
hattan lines, and so connect them with the subway system that 
both systems may be operated as a unit, with through trains at 
a single fare. Such arrangement would at once confer a great 
benefit upon the local traveling public, as presenting the quickest 
means of securing immediate relief. 

To this end I suggest the following alterations in the Man- 
hattan structure and method of operation: 

Second Avenue Division — Add two tracks from the Harlem 
river to Chatham Square, carrying the two new tracks over the 
Chatham Square junction and over the Park Row line to City 
Hall. 

Third Avenue Division — Extend the third track from Fifty- 
ninth street to Ninth street, ,so as to make it continuous from the 
Harlem river to the latter point. 

Suburban Division — Add a third track from south of the 
Harlem river to Winchester avenue. 

When these lines are completed a rearrangement in operation 
can be made advantageously. The Third Avenue division is the 
main system for local business on the east side. To-day this 
local business is greatly interfered with by running the Bronx 
trains over the same structure, and in like manner the Bronx 
facilities are much restricted by the impossibility of running 
more trains over the Third avenue structure. By converting the 
Second avenue division into a four-track structure, and by 
extending it to the City Hall, an immeasurably better service will 
at once be provided for the east side of the city. Bsronx 
passengers will then be carried direct on a continuously running 
express structure, while local passengers from points south of the 
Harlem will be carried by trains stopping at or starting from 
the river, and thus not come in contact with the through pas- 
sengers. In like manner, by connecting the Rapid Transit West- 
chester avenue line with the Suburban line at One Hundred and 
Forty-ninth street, through trains can be run from points south 
of Bronx Park, or Wakefield, or Mt. Vernon, by a direct line to 
all points south of the Harlem river, including South Ferry and 
City Hall, in through trains for a single fare. This would save 
passengers from the northeastern portion of The Bronx one and 
three-quarter miles of their journey, which would otherwise be 
involved if they were carried to the west side of the city and back 
by the present subway. The saving in time would be even greatei 
than the mileage would indicate, as the express service for such 
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passengers would begin at One Hundred and Forty-ninth street 
and Third avenue, instead of at One Hundred and Tenth street 
and Lenox avenue. The subway proper would then begin at One 
Hundred and Forty-ninth street and Third avenue, and furnish 
the people living in the centre of The Bronx with fresh trains, 
transfers to which could be gfiven at One Hundred and Forty- 
ninth street for the small proportion of travel that might desire 
to go from Bronx Park to the west side of Central Park. This 
would also permit the present Lenox avenue line to become what 
it should be, namely, a line for purely local Harlem travel, so that 
the residents of the Harlem district would be sure of finding 
seats. 

Sixth Avenue Division — In order to furnish special trains for 
the retail shopping district lying north of Fourteenth street, and 
in order to furnish a connection to the terminus of the New York 
and Jersey tunnel .at Greenwich and Christopher streets, I would 
propose an extension of the Sixth avenue division along Chris- 
topher street to Greenwich street, connecting with the Sixth 
avenue division at the north end of the Eighth street station, and 
thence lay a third track on the Sixth avenue structure northward. 
By this means many north-bound trains could run "local" through 
the wholesale dry goods district, as a gathering ground, and hav- 
ing become filled by the time they reach Eighth street, could 
then pass on to the third track and run "express" to Harlem. 
The relief thus provided to the local track north of Eighth street 
would permit trains to start from Christopher street and run 
"local" through the retail district. 

Ninth Avenue Division — I recommend: 
(i) The extension of the third track from Fourteenth street 
south to Cortlandt street, so that the express service may be- 
gin from the latter point. 

(2) A branch from the main structure at Fifty-third street, 
running westerly along Fifty-third street to Tenth avenue, 
northerly along Tenth avenue to Fifty-fifth street, where, owing 
to the topography, the elevated structure can be depressed into 
the subway and so carried under Amsterdam avenue to a con- 
nection with the subway at Seventy-second street. This con- 
nection can be built rapidly, and would serve in connection with 
the third track extension to Cortlandt street, as an immediate 
means of carrying the traffic assembling in the upper limits of 
the subway direct to South Ferry, thus giving some measure 
of relief pending the completion of the subway to the same point. 

(3) The extension of the third track from One Hundred 
and Sixteenth street north to One Hundred and Fifty-fifth street, 
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making a continuous third track from Cortlandt street to the 
Harlem river. 

(4) Make an arrangement with the Putnam Division of the 
New York Central Railroad by which the present bridge across 
the Harlem river can be reconstructed into a three-track struct- 
ure, and then extend the Eighth avenue line across the Harlem 
river, with three tracks and by a short tunnel through the high 
ground on the east bank of the Harlem river to Jerome avenue, 
thence northerly along Jerome avenue to Woodlawn, and thence 
westerly in the neighborhood of Mosholu avenue to a connection 
with the Putnam Division in Van Cortlandt Park. This line will 
furnish, in the quickest and most direct manner, good service for 
what constitutes the largest inhabitable area of the old city of 
New York which is to-day without rapid transit facilities. When 
the construction of the Lenox avenue and Broadway lines south 
from the Harlem river is completed, the Eighth avenue elevated 
will be relieved of a large amout of local travel, thus permitting 
the additional burden of the Jerome avenue extension to be 
successfully carried. 

The railroads now terminating at the Grand Central station, 
supply transportation facilities to various parts of the northerly 
district of the city, and also to the suburban districts lying imme- 
diately north of the city, the residents of which come daily to New 
York for the transaction of business. At present these passengers 
are discharged at Forty-second street, and have to find their way 
to the lower part of the city of Brooklyn by other lines, the 
transfer involving serious delay. It is obvious that the proper 
method of handling such traffic is by direct means in through 
trains. If the consent of the above-mentioned railroads can be 
had, connections should be made at as many points as possible 
with the subway and elevated lines. The points where such con- 
nections can be made are with the Suburban elevated at Fordham ; 
with the proposed Jerome avenue extension at Van Cortlandt 
Park; with the subway at Kingsbridge; with the Manhattan 
Elevated at One Hundred and Fifty-fifth street, to both the main 
line and the Putnam Division of the New York Central, 
with the subway to the New York Central, at the Harlem Ship 
Canal; with the Lexington avenue subway to the New York 
Central, Harlem and New York and New Haven Railroads, at 
Mott Haven; and all so arranged that local trains from nearby 
suburban points can be run direct over the rapid transit lines, and 
thus avoid the congestion at the Grand Central station or the 
delay in transferring from one railway to another. In addition 
to this, however, the New York Central Railroad Company now 
owns the railway along its own right of way, from Spuyteri Duyvil 
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to Fifty-ninth street, and thence on the surface of Eleventh, Tenth, 
and other avenues and streets south to Houston and Beach streets. 
This Hne might easily be converted into a passenger line and 
furnish a great measure of rapid transit relief. The existence 
of the tracks on the street surface south of Fifty-ninth street is 
a great public burden, and should be removed if possible, 1 
would suggest that negotiations be taken up with this company 
looking to the removal of these surface tracks, and substituting 
in place thereof an elevated structure along the same route or 
possibly along West street, and which, if constructed so far south 
as Beach street, might be continued south to Battery place, and 
so provide not only a freight, but also a passenger line along the 
water front. If this were done, the line should be constructed 
with four tracks south of Fifty-ninth street, with the passenger 
tracks elevated above that point. 

In regard to the borough of Queens, the city is now con- 
structing a bridge from the foot of Sixty-fourth street across 
Blackwell's Island, which will be completed in the course of two 
or three years. When this is done I suggest that a branch of the 
Second avenue elevated be constructed along Sixty-fourth street 
and over the bridge, to Long Island, and that a plaza be then ar- 
ranged, permitting the present surface lines now plying through- 
out that district to approach and deliver their passengers to the ele- 
vated, by which they can be carried by an express and local service 
to any point north or south in Manhattan, Brooklyn or The 
Bronx. At present the development of Long Island City and 
Queens is not sufiGciently concentrated to warrant the expensive 
construction of special rapid transit lines. The line, however, as 
proposed above, can be extended in the future as soon as the 
necessary deniand arises and along such route as may then be 
determined. 

Upon the map accompanying this report is indicated in ap- 
propriate colors the subway and Manhattan systems as now con- 
structed, or being constructed, and the additions and extensions 
of each as proposed, and also the line of the New York Central 
along the water front. The plan proposed in this report not only 
extends the subway, but makes it an evenly-balanced system, with 
separate east and west side lines, and with intercommunication 
between such lines. If the Board should carry out these sug- 
gestions, the city will own a railway system complete in itself, 
covering thirty-seven and one-half miles in the boroughs of Man- 
hattan and The Bronx, with one hundred miles of track, exclusive 
of side tracks. On the other hand, the plan proposes to afford the 
greatest measure of immediate relief by the only way in which 
such relief can be afforded, that is, by the expansion of existing; 
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facilities. Such expansion would be obtained by the use of private 
capital without encroaching on the debt-incurring capacity of the 
city, but under such proper terms as would be laid down by the 
Board. In like manner, the plan contemplates increasing the 
opportunities of those persons who live along or beyond the 
extreme northern limits of the city to reach their places of 
business and work, by direct lines and in much reduced time. 

The equivalent amount of single track above mentioned is 
about one hundred and thirty miles, and the expense of construc- 
tion, liberally estimated, is between $45,000,000 and $50,000,- 
000, about one-half of which will fall on the city. 

All of these lines herein suggested should, if approved by the 
Board, be placed under construction as soon as the necessary 
consents can be obtained, and the terms of the contract drawn 
up ; and it is hoped that they will be sufficient to provide for the 
boroughs of Manahattan and The Bronx for some years to come. 

In regard to the great and growing borough of Brooklyn, a 
similar plan should be carried out, of adding new lines where 
such new lines are needed to reach territories not now served ; 
to expand existing lines where the present service is inadequate ; 
and, above all, to better utilize present means- of communication 
between Brooklyn and Manhattan, to provide new and better 
means, and also to furninsh to residents in Brooklyn facilities for 
distribution in Manhattan, and to avoid the terrible congestion 
now existing at a single point. Such a plan is obviously large, 
and so large, it seems to me, that it warrants consideration by 
your Board on its own merits, and free from possible com- 
plications if it is taken up in connection with the plans for Man- 
hattan and The Bronx. This plan will necessarily deal with the • 
problem of connecting in Manhattan the various bridges and 
tunnels going from Brooklyn to Manhattan. As soon, therefore, 
as the Board has examined the plans covered by this report, 
another plan, equally comprehensive, it is hoped, will be laid be- 
fore you covering the borovigh of Brooklyn. 

Respectfully submitted, 

Wm. Barclay Parsons, Chief Engineer. 

2. — Boroughs of Brooklyn and Queens. 

New York^ March 12, 1903. 
Hon. A. E. Orr, President, Rapid Transit Board : 

Sir — On February 19 I laid before the Board a plan for 
extending the existing rapid transit facilties of the boroughs 
of Manhattan and The Bronx, and for creating new facilities 
where there seemed to be greatest immediate demand, and 
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at the same time explained to the Board that I would, within three 
weeks, submit another plan covering the borough of Brooklyn, 
as the latter could be more intelligently treated if considered on 
its own merits. Such a plan I now beg leave to submit for your 
consideration. When the two plans and their accompanying 
reports are combined the instructions of the Board directing the 
Chief Engineer to prepare a comprehensive plan of rapid transit 
extension for the whole city of New York will have been com- 
plied with. 

When the Rapid Transit Board was organized its jurisdiction 
extended over the city of New York, as it then existed, a terri- 
tory now included within what is the boroughs of Manhattan 
and The Bronx, and it was not until the limits of the city were 
extended so as to include the city of Brooklyn, Richmond County 
and a part of Queens County, that the Board had any power to 
deal with the last-named territories. It is for this reason that the 
work of the Board is found to be in a more advanced condition 
in Manhattan. As soon as possible after consolidation was 
effected the Board took up the question of extending the subway 
system across the East river, and pushed forward as rapidly as 
possible the work of preparing plans and securing the necessary 
consents. In due course a most advantageous contract was let, 
and such work is now actually in progress. When this second 
contract is completed the municipality will own a subway system 
extending from the borough of The Bronx, passing the whole 
length of Manhattan to the intersection of Flatbush and 
Atlantic avenues in Brooklyn, with a total length of railway of 
24.1 miles, over which passengers can ride in through cars for 
a uniform fare of five cents, and with both express and local 
service over the greater portion of the route. 

Owmg to the fact that until recently the municipalities of New 
York and Brooklyn were quite separate, there had been developed 
in the two cities two distinct systems of transportation facilities 
without any correlation, in each case as if the other city did not 
exist, and as if neither city had any relation with the other. In 
consequence we have the great network of railway lines of 
Brooklyn, consisting of 30 miles of elevated railway and 479 
miles of surface railway (the latter expressed as single track) 
focused to one bridge with one pair of tracks for elevated trains 
and one pair of tracks for surface cars. These four tracks carry 
annually about 110,000,000 passengers, the greatest burden of 
traffic carried by any railway in the world. This extraordinary 
condition produces not only a congestion at the Manhattan ter- 
minus of the bridge that is a disgrace to municipal management 
and modern technical skill, but it also inflicts on the great 
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majority of the passengers a tremendous burden of inconve- 
nience in depositing them at a point considerably remote from 
their points of ultimate destination. However important a centre 
may be the City Hall, it. is evident that only a small portion of 
•Ehe people coming from Brooklyn have their places of busmess 
in that immediate vicinity, the others being obliged to go by 
foot or vehicle to other points in the wholesale and financial 
districts extending from, say, Bowling Green to Grand street. 
In considering any plan for the relief of Brooklyn — for how- 
ever great is the need of relief from the present lack of transit 
facilities in Manhattan, similar relief for Brooklyn is quite as 
pressing — the question of congestion at the Manhattan terminus 
of the Brooklyn Bridge stands pre-eminent. The capacity of 
the bridge and the choking of the avenues leading to_ it in 
B/poklyn limit the capacity of all lines in Brooklyn. With in- 
creased capacity of outlet every elevated and surface track could 
immediately carry more trains or cars. 

To afford such relief certain improvements are in hand, and 
some nearing completion. The subway system is already being 
extended as above explained; the Williamsburg bridge is nearly 
finished, and the Manhattan bridge is well begun. When these 
works are completed by the city, at a tremendous cost, the op- 
portunities will be presented to materially improve the situation. 
In order that such improvement shall be thoroughy effective 
some plan must be devised to bring the new bridges into har- 
monious relation with the transportation facilities. Such a plan 
has not hitherto been devised. 

Many plans have been proposed for improving the conditions 
existing on the Brooklyn bridge, but no entirely satisfactory plan 
has ever been devised, for the reason that no plan has ever been 
proposed sufficiently drastic or comprehensive as to provide a 
definite solution. Every plan has included some makeshift alter- 
ation of the bridge. As originally designed, twenty-five years 
ago, the bridge was intended to carry one pair of tracks in the 
centre, on which trains were to be run to and fro across the bridge, 
with an estimated capacity of 30,000,000 passengers annually, 
a figure not realized for many years. After a time the inconven- 
ience of changing cars at the Brooklyn end, and the burden of 
paying two fares, led the city authorities, very wisely, from the 
point of view of the public, to lease the bridge railway to the 
local railway company, thus permitting it to run its elevated 
trains direct to the Manhattan terminus, and to place tracks 
on the bridge roadways for the surface trolley cars. These road- 
ways, wide enough for vehicular traffic, if given up wholly to that 
purpose as originally planned, are seriously overburdened with 
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both cars and vehicles; as the former, being on fixed Hnes, 
necessarily impede, and are impeded by the latter. To obviate 
this last difficulty it has been proposed to reconstruct the bridge 
superstructure at a cost to the city of more than $2,000,000. 
The bridge is now carrying nearly four times as many railway 
passengers as the original utmost maximum estimated capacity, 
with a similarly increased vehicular traffic. It is simply impossible 
for the present structure to perform this service properly. 

One plan that has been proposed for bridge relief took into 
account one of the great defects, namely, the congestion at the 
bridge end, to relieve which it was thought necessary to build 
distributing railways north and south. This was the plan recom- 
mended by Messrs. Grout, Boiler and Whinnery. The railway ex- 
tensions proposed were elevated, however, thus inviting hostile 
attack by abutting property owners; and they also failed to 
recognize the limitations of the bridge itself. 

Inasmuch as the most important details in the solution of the 
Brooklyn problem are the utilization of the bridges and dis- 
tribution instead of congestion in Manhattan, they should be 
given first place in the consideration of the questien. As more 
people can be carried in train units than in car units the facilities 
for distributing people by the Brooklyn elevated trains should 
be developed as much as' possible, and arrangements made to 
utilize both the Williamsburg and Manhattan bridges, the western 
termini of which, however, are too far away from the great 
commercial centres to be reached conveniently without special 
transportation lines. After a very careful study of the Brooklyn 
bridge, and after studying all the plans already proposed and 
making many others, I am convinced that it should be restored to 
its original purpose and cease to be a factor in the handling of 
elevated trains. As it can only be made use of by some make- 
shift plan, it is better to face the problem with all its difficulties 
and create a new plan adapted to the requirements of to-day. 

To this end I- beg leave to propose the following: 

In connection with the Brooklyri end of the Manhattan bridge, 
the city authorities proppse to construct a new thoroughfare 
along the axis of the bridge produced to the intersection of 
Fulton street and Flatbush avenue. Such a street intersects or 
reaches all the elevated lines now running to the Brooklyn 
bridge. When the Manhattan bridge is completed spurs from 
the elevated lines will be run over the bridge. The topography 
of the ground in Brooklyn is such that a connection can also be 
made with every elevated line so that it will run into a subway 
without serious interference with cross streets. Such a subway 
can be carried under Nassau and Orange streets and the East 
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river to Maiden lane in Ma;nhattan with a station near William 
street. From this station one line can run across the city via 
Cortlandt street to West street, and another line along William 
street, diagonally under the present bridge structure to Park 
row, thence to Centre street, to Grand street, and then under 
private property to the end of the Williamsburg bridge at Delan- 
cey street, where, with but little alteration in the bridge structure, 
the subway tracks can be connected with the elevated tracks on 
the bridge. This will provide a loop for the elevated railways 
of Brooklyn by way of the Williamsburg bridge and this second 
Brooklyn tunnel. With this subway a similar connection can 
be made with the elevated tracks on the Manhattan bridge 
when the latter is completed, thus providing a second loop. 
This subway should have two tracks everywhere, except along 
Centre street, where there should be four. Stations could be 
located at William street, Fulton street, Brooklyn Bridge, Worth 
street. Canal street and Grand street, and at Church street and 
West street on the Hudson River branch. As the delays due 
to cross-switching at the terminal would be done away with, 
more elevated trains and longer ones could be run through the 
tunnel than on the present bridge, and by providing the above- 
named stations, or others equally convenient, Brooklyn travelers 
would be delivered at six stations instead of one as at present, 
and be distributed along the whole length of the east side of the 
commercial district in through trains at a single fare (also at two 
stations on the west side). For such passengers as desire to go 
to points north of Delancey street one or other of the two lines 
connects with every transportation line in Manhattan. The 
gradients in the tunnel are distinctly less than those on the 
Brooklyn bridge. This plan propeses circulation of movement 
between the two new bridges and the proposed tunnel. 

When the elevated trains are removed from the Brooklyn 
bridge the trolley cars can be transferred from the roadways 
to the original bridge tracks, and thus restore the roadways 
to the exclusive use of vehicles. Additional terminal loops for 
the trolley cars have been ordered for the Manhattan end of the 
bridge. When they are completed the terminal congestion will 
be greatly reduced, and when the cars themslves are freed from 
vehicle interference, a more rapid and better service in every 
way can be furnished by the railway company. The city also 
will be saved the expense of reconstructing the bridge super- 
structure. As an incident to this plan, but an incident of no small 
importance, it will be possible to remove the existing unsightly 
bridge head-house and give a magnificent vista to the bridge 
tower from City Hall Park, an opportunity made possible because 
the old Hall of Records has been removed. 
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To complete the subways from Williamsburg bridge to Maiden 
lane will require about two years after the necessary consents 
are obtained and contracts let, and three years will be required 
to complete the East River tunnel. It is hoped that the Williams- 
burg bridge will be opened for traffic during the present year. 
Some temporary arrangement must therefore be made to utilize 
the opportunity for additional service thus offered. This can be 
done by extending the elevated tracks over the Second and Third 
Avenue Elevated lines along Delancey street to the Bowery, 
and thence along the contemplated continuation of Delancey street 
to Elm street, thus making a connection for transfer to both the 
east side elevated lines and the subway, and bringing the 
terminus of the Brooklyn lines near the centre of commercial 
activity. A very much better temporary relief would be to avail, 
if possible, of a suggestion made in my report of February 19, 
wherein two additional tracks were proposed over the Second 
Avenue Division to City Hall. These tracks could be connected 
with the Williamsburg bridge by a line only 1500 feet long, and 
a temporary connection could also be made with such new tracks 
at the Brooklyn bridge. A continuous loop would thus be im- 
mediately realized. It is possible that such an arrangement could 
be made with the two companies if it were taken up by the Board 
in connection with the granting of the other extensions previously 
and herein recommended. This connection should continue only 
so long as would be required to complete the Centre street subway. 
The whole of the tunnel and subway herein proposed from 
the Brooklyn approach to the Manhattan bridge under the East 
river and connecting with the Manhattan termini of the Williams- 
burg and Manhattan bridges, could be constructed under the 
conditions of municipal ownership, as provided in the Rapid 
Transit Act, and similar to those in force on the subway and 
tunnel now being built to Brooklyn. 

Should the above-described plan be carried out, the borough 
of Brooklyn will then be connected with the borough of Man- 
hattan by three bridges carrying six elevated tracks, and ten 
surface tracks, and two tunnels carrying four tracks, every one of 
which tracks will have a greater carrying capacity than either 
one of the two elevated or two surface tracks on the existing 
bridge. These increased facilities of transfluvial transit will in 
themselves provide the greatest single measure of relief that 
Brooklyn stands in need of; there remains, therefore, but to 
propose and to carry into execution as rapidly as possible certain 
extensions of the rapid transit facilities in Brooklyn, which will 
be rendered possible by the increase in the terminal facilities in 
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Manhattan. These extensions should obviously be of two charac- 
ters—one, the extension of the subway system wherever such 
extensions can be made economically, and become an integral part 
of the railway system which the city has already begun; the 
other, extensions on such terms as the Board may determine of 
the elevated lines of the Brooklyn Rapid Transit Company, in 
order that such company may more properly fulfill its obligations. 
The first of these extensions will obviously require time; the 
second, however, can be more quickly executed, and consequently 
is the one to furnish immediate relief. Such extensions as seem 
to be most important are shown upon the map accompanying this 
report and can be described briefly as follows : 

FIRST— SUBWAY SYSTEM. 

This system now terminates according to Contract No. 2 at the 
intersection of Flatbush and Atlantic avenues, where a connection 
can be made by transfer or otherwise with the trains of the Long 
Island Railroad, and by means of the Atlantic avenue improve- 
ment, now in progress of construction jointly by the City and the 
Long Island Railroad, and so provide means of reaching the 
easterly limits of the borough of Brooklyn. From the present 
terminus the subway system should be extended under Flatbush 
avenue with four tracks to the Prospect Park Plaza. Around 
the outer limits of the Plaza I propose a loop, and diverging from 
this loop, a three-track line easterly along the Eastern Parkway 
to, say. East New York avenue. Two of the tracks on Flatbush 
avenue should be depressed at the Plaza, passing beneath the 
loop as to avoid grade crossing, and then be carried southerly 
along Flatbush avenue to, say, East Broadwav. These two lines 
would reach a portion of the borough of Brooklyn not now 
served by any of the elevated lines of the Brooklyn Rapid Transit 
Company, but a district second to no other in Brooklyn in de- 
sirability of improvement, and which in the near future, with 
proper facilities, will, beyond question, support a large population. 
The two termini that are proposed above are merely arbitrary, 
as reaching points beyond which the subway system could be 
carried in the near future when and as desired. In these di- 
would seem unwise, therefore, to carry the system further than 
the points proposed until lines of development beyond will have 
been formed. The railway can then he extended more intelli- 
gently and more benpficiallv than can be done now, when, in the 
,absence of definite development,, only lines of a purely arbitrary 
character can be laid down. It is interesting to point out that 
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these proposed subways, if constructed, will connect the great 
park systems of the city of New York, from Bronx, Pelham 
and Van Cortlandt Parks on the north, passing Central Park 
in the middle, and reaching Prospect Park on the south. 

Another extension of the subway could begin at Flatbush and 
Atlantic avenues, running south along Fourth avenue to Fort 
Hamilton, probably becoming elevated at some point where the 
topography would allow. 

When these lines are carried into execution and the traffic 
that they would produce has been developed, it is obvious that 
some further connection will be necessary in addition to the 
Whitehall- Joralemon street tunnel. It would seem that the best 
route for such a tunnel would be Atlantic avenue to Whitehall 
street. Such a tunnel would permit connections being made not 
only with the South Brooklyn line, but the east and southeastern 
Brooklyn lines, besides serving an already well populated district 
in Brooklyn. The Atlantic avenue line could be connected with 
the line that I have proposed to the Board running south along 
Church street, provided such a line is constructed. 

SECOND— BROOKLYN RAPID TRANSIT ELEVATED 

SYSTEM. 

Studying the local details of this system one is impressed by 
the fact that it is without rapid transit facilities, as each one of the 
lines is a two-track structure only, and therefore incapable of 
furnishing an express service. The first thing that should be done 
should be to reinforce the main lines of travel with a third or 
a third and fourth track, so that the passengers who are living at 
a distance from the water front in either South or East Brooklyn 
can be carried to their destination without the inconvenience and 
loss of time of stopping at intermediate stations. Certain minor 
changes should be made in the system at a few points in order 
to facilitate the running of trains, and certain more important 
extensions should be made in order to reach the Williamsburg 
bridge, and develop the facilities offered by that structure. In 
addition to this there are two important districts, one wholly in 
Brooklyn and one partly in Brooklyn and partly in Queens, not 
now served by rapid transit lines. It would be a comparatively 
easy matter for the Brooklyn Rapid Transit Company to serve 
both of these districts and bring them both in touch, not only 
with the commercial district in Manhattan, but with the retail 
shopping district in the borough of Brooklyn itself. These sev- 
eral extensions, additions and connections are shown upon an 
accompanying map, and are set forth in detail in the following 
table: 
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1st. Add a third track on the Fulton street elevated from the 
end of the line at East New York to the Brooklyn bridge. 

2d. Add a third and fourth track to the Broadway line, from 
the loop at East New York to the Williamsburg bridge, and a 
third track from the loop to the terminus at Cypress Hills. 

3d. Add a third track to the Myrtle avenue line from Ridge- 
wood to the Brooklyn bridge. 

4th. Add a third track on the Fifth and Third avenue lines 
in South Brooklyn, from Myrtle avenue to Sixty-fifth street. 

5th. Connect the Fulton street elevated, between Williams 
place and Alabama avenue and the Jamaica plank road. This 
will permit Jamaica trains to pass down either Fulton street 01 
Broadway and avoid running through the loop with its conse- 
quent congestion. 

6th. Connect the Fulton street line and the Fifth avenue line 
to provide for the latter a better terminal arrangement and to 
serve the local shopping district in Brooklyn. 

7th Construct a new elevated railway from the point where 
the Brighton Beach Railroad connects with the Fulton street line, 
alono^ Franklin avenue to Wallabout street, to Gwinnett street, 
to Lorimer street, to Manhattan avenue, to Vernon and Jackson 
avenues in Long Island City, to the Blackwell's Island bridge, with 
an extension through Jackson avenue to Debevoise avenue, to 
Flushing Bay, and also a spur from Lorimer street to Mojitrose 
avenue, to South Fifth street, to the Williamsburg bridge. This 
line will pass through an extensive portion of the borough of 
Queens, and bring it in touch with the wholesale and financial 
districts in Manhattan, and the retail district in Brooklyn. 

8th. Extend the Fulton street elevated from its terminus at 
Crescent street through Fulton street, Pitkins place, private 
property and Stewart avenue to the Jamaica plank road. This 
extension will give a direct connection to the district lying east 
of the terminus of the Fulton street elevated and west of Jamaica. 

9th. The Brooklyn Rapid Transit Company is now arranging 
by means of inclines to make a loop between the Third and Fifth 
avenue elevated lines to Fort Hamilton, which will very ma- 
terialy increase the facilities at that point. It is obvious that 
these facilities can be but temporary only, as these lines are on 
the surface, and the development of that district will before long 
prevent the continuance of running trains in this manner. Ele- 
vated structures should therefore be authorized from Third ave- 
nue and Sixty-seventh street, through Third avenue to Clarke 
street, to Fifth avenue, and thence along Fifth avenue to Thirty- 
eighth street, thus completing the loop in question. 

If the Board should approve these suggestions and should dis- 
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cuss with the railroad company terms under which such extensions 
can be authorized, I beg leave to call the attention of the Board 
to the fact that the Brooklyn Rapid Transit Company now owns 
a line partly depressed and partly on the surface connecting with 
the Fulton street elevated and running to Brighton and Man- 
hattan Beaches, known as the Brighton Beach Railroad. In 
many places this line runs on the surface and crosses streets 
at grade. Although such streets are not now actually in ex- 
istence, nevertheless, on account of the development of this por- 
tion of Brooklyn, which is taking place so rapidly, steps should 
be begun to remove the danger of these igrade crossings. I 
therefore beg leave to suggest to the Board that one of the 
terms made with the company should be an arrangement that 
all the grade crossings on this or any similar lines should be 
removed. 

In this report no railway provisions have been proposed to 
connect the borough of Richmond with the borough of Man- 
hattan. After a very careful study of the problem, I regret to 
report that the great expense involved is entirely out of propor- 
tion to the population to be served. 

The total number of miles of new rpad proposed by this re- 
port is thirty-seven, and the total amount of new tracks proposed, 
whether in new road or as additions to existing roads, is 120 
miles. An approximate cost of these improvements, exclusive of 
abuttal damages, is about $52,000,000, of which about $31,000,- 
000 represents the approximate estimated cost of extending the 
subway and of constructing the second tunnel with its Centre 
street connection in Manhattan. If the Board approves the sug- 
gestion that is contained in the report that the extensions of the 
subway, and the new tunnel with its connections should be under- 
taken as municipal construction, the latter figure will represent 
the cost of so doing. 

Respectfully submitted, 

Wm. Barclay Parsons, Chief Engineer. 

J— Additional East Side Line (Manhattan and The 

Bronx). 

New York, March 19, 1903. 
Hon. A. E. Orr, President, Rapid Transit Board: 

My Dear Sir — In accordance with instructions of the Board I 
have been making a study for an additional east side line, as a 
continuation south from Forty-fifth street, of the proposed Lex- 
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ington avenue line, or as an additional line by some other route. 
East of Madison avenue the avenues along which it would be 
possible to construct a rapid transit route are: First, Second, 
Third, Lexington and Fourth avenues. Fourth avenue south of 
Forty-second street is already occupied by the subway under 
construction. Second and Third avenues are occupied by ele- 
vated railways, and while it is possible to build a subway along 
a street occupied by an elevated railway, it would not seem pru- 
dent to duplicate facilities until all other routes have been occu- 
pied. There is, therefore, a choice left between First and Lex- 
ington avenues. I have proposed Lexington avenue as the best 
street to be occupied for the reason that it lies nearer to the centre 
of traveling population. An examination of the traffic returns 
of the Second and Third avenue elevated railways shows that 
the passengers per station on the Third avenue line are more than 
twice as numerous as those on the Second avenue line, and that 
the bulk of the travel on the Third avenue line comes from points 
along or west of it. A line west of Third avenue, or under Lex- 
ington avenue, for instance, would thus supply the most urgently 
demanded transportation facilities, and would best serve to relieve 
the present congestion of the most crowded elevated line on the 
east side. 

Another reason for the choice of Lexington avenue is that the 
day will come when there will be required a great through line 
on the east side of the City, providing an express service, not only 
greatly in advance of the express service offered by any existing 
line, but greater than that proposed on any projected line. Such 
a line will be needed to carry the people living in the trans- 
Harlem districts to the commercial area south of Forty-second 
street. First avenue is the most available for such a line, and 
should be reserved for that purpose. If an independent east side 
line is to be constructed, it would seem, therefore, that it would 
be best to extend the Lexington avenue line south. Lexington 
avenue terminates at the south end of Fourteenth street. If a 
line is to be carried southerly along Lexington avenue to Four- 
teenth street, it would have to be thence carried across private 
property to the Bowery below Eighth street, or diagonally under 
private property to Third avenue, and thence south along the 
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Bowery. A line along the Bowery is subject to the same criticism 
as lines along Second and Third avenues, namely, the duplica- 
tion of exi^sting facilities. The Second aveiiue elevated runs south 
over that avenue to Twenty-third street, whence it runs easterly 
to First avenue, and thence southerly along the latter. I would 
suggest, therefore, that the proposed Lexington avenue line be 
carried south from Forty-fifth street to, say. Twenty-fourth street, 
and through Twenty-fourth street to Second avenue, and thence 
southerly along that thoroughfare and Chrystie street. At Grand 
street this route crosses the route of the proposed connection 
with the Williamsburgh Bridge, with which it could be made to 
connect. Or it could be continued along Chrystie street and 
private property to Catherine street, to Water street, to South 
Ferry. 

In view of the various lines that I have already proposed to the 
Board being undetermined, it is very difficult to make any precise 
recommendations, as the location of any additional line will be 
much affected by the action of the Board on the lines already sug- 
gested or amendments thereto. 

Very truly yours, 

Wm. Barclay Parsons, Chief Engineer. 

The only extension made to the subway has been an extension 
from the intersection of Brook avenue artd Westchester avenue 
to Westchester and Third avenues, to connect there with the 
Suburban division of the Manhattan Elevated Railroad. 

The original route of the subway was along Westchester ave- 
nue, coming out of ground in the middle of that thoroughfare so 
as to pass from underground to elevated. In order that this tran- 
sition might be made without interfering with traffic a slight 
change of route was made and a right of way was acquirea 
through private property. During the year, however, the Inter- 
borough Company, the lessees of the subway, acquired a lease of 
the Manhattan Elevated Railway, and made a tender to connect 
the elevated portion of the Rapid Transit line with the Sub- 
urban division, and run through trains from The Bronx south- 
erly along the Second and Third avenue divisions for a single 
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fare. In order to accomplish this the above-mentioned link had 
to be constructed. This matter, after careful consideration by 
the municipal authorities, was finally passed, and an applicatioii 
was at once made for the necessary consent to the abutting prop- 
erty owners. 

On June 24 the Interborough Rapid Transit Company made 
an application for an extension over the Manhattan Valley via- 
duct to Fort Lee ferry via Manhattan street. This application 
was approved by the Board and referred to the municipal author- 
ities, where it is now pending. In like manner, on May 21, the 
Hudson and Manhattan Railroad Company made an application 
for a tunnel from Jersey City beneath the Hudson river, passing 
up Cortlandt street, thence through private property on the west 
side of Church street, where the station is to be located, thence 
westerly under Fulton street to the river, and so return to Jersey 
City. After careful consideration by the Board, it was finally de- 
cided to grant a franchise to this company, similar in terms to the 
franchise granted to the New York and Jersey Railroad Company 
for the tunnel from Jersey City reaching Manhattan Island at the 
foot of Morton street. From the station at Church street a 
foot subway is to be constructed under Dey street to connect 
with both platforms of the Rapid Transit station at Broadway. 
This franchise was passed by the Board on November 24, and 
was referred to the municipal authorities for constitutional con- 
sent. The matter is now pending. Maps of these three ex- 
tensions are attached to this report. 

The Court of Appeals of the State of New York during the 
year rendered a final decision upon the question as to whether 
ducts should be treated as an integral part of the subway con- 
struction and paid for as an extra on the contract, or whether 
they should be treated as a unit and paid for by the Contractor 
and subsequently paid for by the city at the conclusion of the 
lease. The decision was that the former was the proper view 
to take. Work on these ducts, which had been treated in the 
previous report as excess work, has therefore in due course been 
ch-^rged to extra work, and so appears in this report. The total 
value of ducts constructed to date is $1,395,000. These ducts are 
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made of terra cotta, four holes in each piece, with a diameter of 
2,y2 inches each, and laid in a tier directly behind the steel columns 
in the side wall. Ducts for 64 cables have been provided in each 
wall from the City Hall to Ninety-sixth street, and from this 
point northerly 64 cables have been provided" for both the east side 
line and for the west side line. Regular water-proofing and pro- 
tective brick work are outside of the ducts. These ducts are 
therefore an integral part of the subway construction. Manholes 
in the street are located at intervals of usually 400 to 500 feet. 
The electric cables carrying the electricity for operating pur- 
poses are introduced through these manholes and then drawn 
through the ducts. Should it be necessary to introduce new cables 
or remove old ones while the railway is being operated, the same 
can be done through these manholes without in any way interfer- 
ing with the running of trains. In order to avoid the inconveni- 
ence of a vertical tier of ducts as stations, a larger manhole is 
constructed at each end of the station, and the cables are given 
a quarter turn and nm into a bench of ducts laid horizontallv 
beneath the platform floor. 

Under the terms of the New York and Jersey Railroad fran- 
chise, granted July 10, 1902, as given in full in the previous 
report, for a tunnel railroad underneath the Hudson river be- 
tween Morton street, Manhattan, and Fifteenth street, Jersey 
City, that Company during the year constructed under the waters 
of the North river, in the State of New York, 863 feet of i8-ft. 
diameter iron-tube tunnel. Of the New York approach, from the 
shaft located on West street, there was constructed 10 feet of 
the north tube tunnel of this approach, towards the foot of Morton 
street. The shaft was opened and repaired in the caisson which 
was first sunk, and a shield erected in the chamber so formed. 
It is intended to have two parallel tubes of 15^ feet and 18 fee', 
in internal diameter, which will accommodate the transportation 
of cars between Jersey City and New York. This tunnel ';vas 
originally the old Hudson river tunnel; it was started in 1S74, 
was continued intermittently until 1882, when nearly 2,000 
feet of the north tube and about 550 feet of the south tube 
were constructed, and operations were then suspended. Later, 
a foreign company was organized to carry on this work, but 
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which was abandoned after about 1,900 feet of the north tube 
had been completed. Finally, the present company was organized 
and work resumed on both tubes of the tunnel, which is now 
progressing rapidly. 

The Pennsylvania, New York & Long Island Railroad Com- 
pany also began operations under its franchise, granted October 
9, 1902, referred to in the report of 1902, for a New York under- 
ground station, and a tunnel railroad under the North and East 
rivers, connecting New York with New Jersey and the borough 
of Queens. This company, in the first part of the year, com- 
menced their work by demolishing the buildings on West Thirty- 
second street, near Eleventh avenue, at which place will be lo- 
cated the plant for the construction of the subaqueous tunnels 
under the North river and the tunnels under Thirty-second street 
and the construction of the working shaft at Thirty-second street 
and Eleventh avenue. On the site of the tunnel station in that 
section of the city, bounded by Seventh avenue, Thirty-first street. 
Ninth avenue and Thirty-third street, nearly one-half of the build- 
ings were removed preparatory to the construction of the station ; 
and on the site of the shaft east of First avenue, between Thirty- 
second and Thirty-third streets, the buildings were also removed. 
Considerable preliminary study is required in a work of this mag- 
nitude, but as soon as all the details are completed the work will 
be vigorously prosecuted and contracts awarded for its execu- 
tion at the earliest date practicable. 

During the past year, Mr. Beverly R. Value, who since the 
beginning of the work has been Engineer of the Third Divi- 
sion, resigned to accept a higher position elsewhere. The place 
thus left vacant was filled by the promotion of Mr. C. V. V. 
Powers, the former Senior Assistant Engineer of the division. 

On April i the staff was organized for the Fifth Division, 
being the division covering the East river tunnels and the' 
subway in Brooklyn, and Mr. Robert Ridgway, formerly Senior 
Assistant Engineer of the Second Division, was promoted to be 
Division Engineer in charge. The following Assistant Engineers- 



Staif, Changes in, etc. 22& 



were taken from other divisions and attached to the Fifth Di- 
vision : 

Frederick C. Noble, WilHam F. Stevenson, 

Lazarus White, John W. Goodridge, 

Alexander Thomson, Jr., James F. Sanborn. 

In. order to take care of the work on Broadway in Man- 
hattan, Mr. Albert Carr, Engineer of the First Division on Con- 
tract No. I, was placed in charge, adding these duties to the 
duties previously assumed. 

At the close of the year 1903, there were 321 appointments 
in force, divided as follows : 

Engineers 81 

Draughtsmen 21 

Rodmen 69 

Axemen 20 

Inspectors 112 

Chemist i 

Seci^etary i 

Clerks 15 

Photographer i 

The following table indicates the additions and other changes 
in the staff of the Chief Engineer that have taken place during 
the year: 
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The executive staff as constituted during the year comprised 
the following officers: 

George S. Rice Deputy Chief Engineer 

Albert Carr Engineer First Division 

Alfred, Craven Engineer Second Division 

C. V. V. Powers Engineer Third Division 

Eugene Klapp Engineer Fourth Division 

Robert Ridgway Engineer Fifth Division 

Calvin W. Hendrick Engineer Sewer Division 

St. John Clarke General Inspector of Designs 

W. A. Aiken General Inspector of Material 

D. L. Turner Asst.-Engr. in Charge of Stations 

M. J. Farrell Secretary to Chief Engineer 

During the year there were 135 casualties, of which 23 were 
fatal, and of the total number 123 were employes. 

It will be seen by the Auditor's report that work to the extent 
of $35,664,349.12 has been vouchered to date, and that during 
the same period the total disbursements on account of engineer- 
ing, including salaries, office rent and all supplies, amounted to 
$488,359.59, or a little more than 4 per cent, of the total cost of 
the work. 

The Chief Engineer again expresses his appreciation of the con- 
tinued efficient and faithful services rendered by his staff; and 
acknowledges also the energetic efforts of the Contractor, Sub- 
Contractors and their Engineers towards completing a work so 
auspiciously begun. 

Respectfully submitted, 

Wm. Barclay Parsons, 
Chief Engineer. 



REPORT 



OF THE 



AUDITOR 



The City of New York, 
roard of rapid transit railroad commissioners. 

Auditor's Office, January i, 1904. 
The Honorable Board of Rapid Transit Railroad Commissioners: 
Gentlemen — I have the honor to submit herewith a report of 
the Auditor, in relation to the finances of the Boad of Rapid Tran- 
sit Railroad Commissioners, for the period January i, 1903, to 
December 31, 1903, giving in general and in detail, viz; — 
Requisitions for the General Fund: (Folio 245) A state- 
ment showing the requisitions made upon the Board of Esti- 
mate and Apportionment for the authorization for the issue 
of Revenue Bonds for the requirements of the Board of 
Rapid Transit Railroad Commissioners, from January i, 
1903, to December 31, 1903. 
Appropriation : for the General Funds (Folio 246.) A 
statement showing the Appropriations made by the Board of 
Estimate and Apportionment for the purposes of the Board 
of Rapid Rapid Transit Railroad Commissioners, from Janu- 
ary I, 1903, to December 31, 1903. 
Disbursements of the General Fund : Statements showing the 
Disbursements of the General Fund made under the direction 
of the Rapid Transit Board, from January i, 1903, to De- 
cember 31, 1903, viz.: 
Administrative and General Office. (Folio 247.) 
Engineering. (Folio 248.) 

Legal — A summary of General Fund Disbursements. (Folio 
249.) 
Requisitions and Appropriations for Extra Work. Man- 
hattan-Bronx Construction: (Folio 250.) A statement 
showing the Requisitions made upon the Board of Estimate 
and Apportionment for the authorization for the issue of 
Corporate Stock of the City of New York, and the appro- 
priations made by the said Board of Estimate and Appor- 
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tionment, the proceeds thereof to be applied to the require- 
ments for Extra Work tlone, and materials furnished, under 
provision of the contract with John B. McDonald, Con- 
tractor, dated February 21, 1900, for the construction and 
operation of the Manhattan-Bronx Rapid Transit Railroad, 
from February 21, 1900, to December 31, 1903. 

Corporate Stock of The City of New York. Manhattan- 
Bronx Construction: (Folios 251 to 260.) A statement 
statement showing the issues of Corporate Stock of The 
City of New York, from January i, 1903, to January 28, 
1904, the proceeds thereof to be applied to the construction 
of the Manhattan-Bronx Rapid Transit Railroad. 

Disbursements for Work Done and Materials Furnished. 
Manhattan-Bronx Construction: (Folio 261.) A 
statement showing the requisitions made upon the Board of 
Rapid Transit Railroad Commissioners, and the pa)'ments 
authorized under the direction of the said Rapid Transit 
Board, to be made to John B. McDonald, Contractor, for 
work done and materials furnished under contract dated 
February 21, 1900, for the construction and operation of the 
Manhattan-Bronx Rapid Transit Railroad, from January 
I, 1903, to December 31, 1903. 

Disbursements for Extra Work Done (Including Ducts) 
AND Materials Furnished. Manhattan-Bronx Con- 
struction: (Folio 262.) A statement showing the requisi- 
tions made upon the Board of Rapid Transit Railroad Com- 
missioners, and the payments authorized under the direction 
of the said Rapid Transit Board, to be made to John B. 
McDonald, Contractor, for Extra Work done and materials 
furnished under contract dated February 21, 1900, for the 
construction and operation of tlie Manhattan-Bronx Rapid 
Transit Railroad, from January i, 1903, to December 31, 
1903, pursuant to resolutions adopted by the said Rapid 
Transit Board, and in accordance with agreements between 
the Contractor and the City, and the sureties to the said con- 
tract of February 21, 1900. 
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Disbursements fot Terminals. Manhattan-Bronx Con- 
struction: (Folio 263.) A statement showing tlie requisi- 
tions made upon the Board of Rapid Transit Railroad Com- 
missioners, and the payments authorized under the direction 
of the said Rapid Transit Board, to be made for Terminals, 
under provision of the contract with John B. McDonald, 
Contractor, dated February 21, 1900, for the construction 
and operation of the Manhattan-Bronx Rapid Transit Rail- 
road, from February 21, 1900, tb December 31, 1903, 

Disbursements for Real Estate. Manhattan-Bronx Con- 
struction: (Folios 264 to 266, inclusive.) A statement 
showing the payments authorized under the direction of the 
Board of Rapid Transit Railroad Commissioners, to be 
made for Real Estate acquired for and in behalf of the City 
of New York, under provision of the contract with John B. 
McDonald, Contractor, dated February 21, 1900, for the 
construction and operation of the Manhattan-Bronx Rapid 
Transit Railroad, from January i, 1903, to December 31, 
1903. 

Payment of Interest on the Corporate Stock. Manhat- 
tan-Bronx Construction: Folio 267.) A statement 
showing the payments made under the direction of the City 
Comptroller for Interest due on the Corporate Stock issued 
by The City of New York for the construction of the Man- 
hattan-Bronx Rapid Transit Railroad, from January i, 1903, 
to December 31, 1903, — ^A summary of the Manhattan- 
Bronx Construction Fund Disbursements. 

Corporate Stock of the City of New York. Brooklyn- 
Manhattan Construction: (Folio 268,) A statement 
showing the issues of Corporate Stock of The City of iVew 
York, from July 21, 1902, to January 25, 1904, the proceeds 
thereof to be applied to the construction of the Brooklyn- 
Manhattan Rapid Transit Railroad. 

Disbursements for Work Done and Materials Furnished. 
Brooklyn-Manhattan Construction: (For. to 269.) A 
statement showing the requisitions made upon the Board of 
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Rapid Transit Railroad Commissioners, and the payments 
authorized under the direction of the said Rapid Transit 
Board, to be made to Rapid Transit Subway Construction 
Company, Contractor, for work done and materials fur- 
nished under contract dated July 21, 1902, for the construc- 
tion and operation of the Brooklyn-Manhattan Rapid Transit 
Railroad, from July 21, 1902, to December 31, 1903. 

Disbursements for Real Estate. Brooklyn-Manhattan 
Construction: (Folio 270.) A statement showing the 
payments authorized under the direction of the Board of 
Rapid Transit Railroad Commissioners, to be made for Real 
Estate acquired for and in behalf of The City of New York, 
under provision of the contract with Rapid Transit Subway 
Company, Contractor, dated July 21, 1902, for the construc- 
tion and operation of the Brooklyn-Manhattan Rapid Tran- 
sit Railroad, from July 21, 1902, to December 31, 1903. 

Payment of Interest on the Corporate Stock. Brooklyn- 
Manhattan Construction: (Folio 271.) A statement 
showing the payments made under the direction of the City 
Comptroller for Interest due on the Corporate Stock issued 
by The City of New York, for the construction of the Brook- 
lyn-Manhattan Rapid Transit Railroad, from July 21, 1902, 
to December 31, 1903.— A summary of Brooklyn-Manhattan 
Construction Fund Disbursements. 

Balances: (Folios 272 and 273.) Statements showing the 
Yearly Balances of the General Fund, and of the Manhat- 
tan-Bronx and the Brooklyn - Manhattan Construction 
Funds. 

Securities: (Folios 274 to 278, inclusive.) A transcript of 
information relative to Securities. 

A Recapitulation: (Folios 279 to 283, inclusive.) 
Respectfully submitted, 

H. A. D. Hollmann. 

Auditor. 
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SECURITIES. 

Statement of the Securities deposited by the Rapid Transit 
Subway Construction Company at the time of execution of the 
contract of February 21, 1900, for the construction and opera- 
tion of the (Manhattan-Bronx) Rapid Transit Railroad, and in- 
cluding supplementary securities deposited September 24, 1902, 
as additional security for the performance of the provisions of 
the Bond for Rental and Construction, remaining in the custody 
of The Comptroller of The City of New York, December 31, 
1903. 

Bonds and Stock Registered in the Name of "The Comp- 
troller OF The City of New York, in Trust as 
Security for John B. McDonald, Rapid 
Transit Railroad Constructor." 

$270,000 3% Illinois Central Railroad Company, St. Louis Di- 
vision and Terminal First Mortgage Gold Bonds (Nos. 
80 to 99, inclusive, 1510 to 1596, inclusive, 2646, 2652 
to 2657, inclusive, 3486 to 3536, inclusive, 3587 to 
3618, inclusive, 3626 to 3681, inclusive, 4155, .and 4318 
to 4333, inclusive, for $1,000 each). 
Principal payable July i, 195 1. 
Interest payable January i and July i. 

100,000 3% School House Bonds of The City of New York. 
Principal payable November i, 1908. 
Interest payable May i and November i. 

200,000 3% Dock Bonds of The City of New York. 
Principal payable November i, 1924. 
Interest payable May i and November i. 

100,000 3% Additional Water Stock of The City of New York. 
Principal payable October i, 1907. 
Interest payable April i and October, i. 

100,000 3% Dock Bonds of The City of New York. 
Principal payable November i, 1914. 
Interest payable May i and November i. 



$770,000 Amount carried forward. 
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Secueities. — Continued. 

$770,000 Amount brought forward. 

250,000 354% Corporate Stock of The City of New York for 
the New Aqueduct. 
Principal payable October i, 1919. 
Interest payable April i and October i. 

*S,ooo 3% Corporate Stock of The City of New York for 
the repaying of streets. 
Principal payable November i, 1940. 
Interest payable May i and November i. 



$1,025,000 



* Deposited September 24, 1902. 
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SECURITIES. 

Statement of the Securities deposited by the Rapid Transit Sub' 
way Construction Company, January, 1901, under provision of 
the contract of February 21, 1900, for the construction and opera- 
tion of the (Manhattan-Bronx) Rapid Transit Railroad and 
including supplementary securities deposited September 24, 1902, 
as security for Construction and Equipment, remaining in the 
custody of The Comptroller of The City of New York, December 
31, 1903- 

Bonds and Stock Registered in the Name of "The Comp- 
troller OF The City of New York, in Trust as 
Security for John B. McDonaldi, Rapid 
Transit Railroad Constructor." 

$30,000 3% Additional Water Stock of The City of New York. 

Principal payable October i, 1905. 

Interest payable April i, and October i. 
20,000 3% Consolidated Stock of The City of New York for 

acquiring lands for Mulberry Bend Park. 

Principal payable November i, 1924. 

Interest payable May i and November i. 
50,000 3% Dock Bonds of The City of New York. 

Principal payable November i, 1925. 

Interest payable May i and November i. 
15,000 3J4% Consolidated Stock of The City of New York for 

the New East River Bridge. 

Principal payable November i, 19 18. 

Interest payable May i and November i. 

30,000 zV^fo Corporate Stock of The City of New York for the 
New Aqueduct. 

Principal payable October i, 1919. 
Interest payable April i and October i. 
25,000 3J4% Corporate Stock of the City of New York for 
School Houses and Sites therefor in the Boroughs of 
Manhattan and the Bronx. 
Principal payable November i, 1940. 
Interest payable May i and November i. 

$170,000 Amount carried forward. 



Manhattan-Bronx — Securities 277 

Securities. — Continued. 
$170,000 Amount brought forward. 

100,000 3>4% Corporate Stock of The City of New York for 
the Uses and Purposes of the Department of Docks 
and Ferries. 

Principal payable November i, 1928. 
Interest payable May i and November i. 

237,000 3j4% Corporate Stock of The City of New York for 
the Construction of the Rapid Transit Railroad. 
Principal payable November i, 1950. 
Interest payable May i and November i. 

*30,ooo 3j4% Corporate Stock of The City of New York for 

the repaying of streets. 
-^ Principal payable November i, 1940. 

Interest payable May i and November i. 

COUPON BONDS. 

250,000 3% Chicago & Alton Railroad Company refunding 50 
years Gold Bonds (Nos. 15 115 to 15364, inclusive, for 
$1,000 each). 

Principal payable October i, 1949. 
Interest payable April i and October i. 

251,000 3% Illinios Central Railroad Company, Litchfield Di- 
vision, First Mortgage Gold Bonds (Nos. 751 to 1,000, 
inclusive, and 1,500, for $1,000 each). 
Principle payable January i, 195 1. 
Interest payable January i and July i. 



$1,038,000 



* Deposited September 24, 1902. 
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SECURITIES. 
Statement of Securities deposited with the Comptroller of The 
City of New York, by The Rapid Transit Subway ^ Construction 
Company, as a continuing deposit of Securities in lieu of the de- 
posit of One Million Dollars in cash, in accordance with the con- 
tract of July 21, 1902, for the construction and operation of the 
Brooklyn-Manhattan Rapid Transit Railroad, remaining in the 
custody of City Comptroller December 31, 1903. 

Bonds and Stock Registered in the Name of "The Comp- 
troller OF The City of New York, in Trust as 
Security for The Rapid Transit Subway Con- 
struction Company, Brooklyn-Manhattan 
Rapid Transit Railroad Constructors." 
$200,000 3J4% Corporate Stock of The City of New York for 
New East River Bridge. Gold. Tax Exempt. Reg- 
istered. 

Principal payable November I, 1929. 
Interest payable May i and November i. 
200,000 3j4% Corporate Stock of the City of New York for 
Docks and Ferries. Gold. Tax Exempt. Registered. 
' , Principal payable November I, 1929. 

Interest payable May i and November I. 
200,000 y/2% Consolidated Stock of The City of New York for 
Redemption of Bonds and Stock maturing in the year 
1896. Gold. Tax Exempt. Registered. 
'■ Principal payable NovemlDer i, 1922. 

/" " ■ Interest payable May i and November i. 
200,000 2,% Additional Water Stock of The City of New York. 
Gold. Tax Exempt. Registered. 
Principal payable October i, 1905. 

Interest payable April i and October i. ■ - 

Interest payable April I and October i. 
142,000 3% Additional Water Stock of The City of New York. 
Gold. Tax Exempt. Registered. - 

Principal payable October I, 1907. 
Interest payable April I and October i. 
58,000 3% Consolidated Stock of The City of New York, for 
Bridge over the Harlem River. Gold. Tax Exempt. 
Registered. 

Principal payable November i, 1907. 
Interest payable May i and November i. 

$1,000,000 
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CORPORATE STOCK 

1894-1903 
Manhattan-Bronx Construction Fund 

Total amount of Proceeds credited of the 
Corporate Stock issued by The City of 
New York for the construction of the 
Manhattan-Bronx Rapid Transit Rail- 
road during the period of: 

1900. Amount of Stock issued $1,000,000 00 

" " Premium 105,400 00 



1901. Amount of Stock issued $11,000,000 00 

" " Premium 635,361 46 



1902. Amount of Stock issued $12,500,000 00 

" " Premium 803,663 70 



1903. Amount of Stock issued $11,865,00000 

" " Premium 237,487 72 



Total amount of Proceeds applicable to the construction of 
the Manhattan-Bronx Rapid Transit Railroad, from 
1900 to 1903, inclusive 



Proceeds 
$1,105,400 00 

11,635.361 46 

13.303,663 70 

12,102,487 72 

$38,146,912 88 



Brooklyn-Manhattan Construction Fund 

Total amount of Proceeds credited of the 
Corporate Stock issued by The City of 
New York for the construction of the 
Brooklyn - Manhattan Rapid Transit 

Railroad during the period of : 

1903. Amount of Stock issued $301,00000 

" "Premium 7iS 29 

$301,715 29 

Total amount of Proceeds applicable to the construction of 
the Brooklyn-Manhattan Rapid Transit Railroad from 
igo2 to 1903, inclusive 1 $301,715 29 
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Construction Funds Disbursements^ 1894-1903. 
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■ Summary of Disbursements, 1894-1903. 283 



Board of Rapid Transit Railroad Commissioners 
the city of new york 



SUMMARY OF DISBURSEMENTS 
18941903 

Total amount of General Fund Disbursements $2,080,515 74 

Total amount of Manhattan-Bronx Construction Fund 

Disbursements 37,120,712 13 

Total amount of Brooklyn-Manhattan Construction Fund 

Disbursements 203,169 73 



Total amount disbursed by the Board of Rapid Transit 
Railroad Commissioners, from June 18, 1894, to De- 
cember 31, 1903 $39,404,397 60 
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INDEX 



Accidents ; fall of rock -. 153 

record of 238 

Act; proposed bill to amend, as affecting limitation of bor- 
rowing capacity of City in rapid transit construction 18 

proposition to amend to lay out routes across bridges 16-18 

American Luxfer Prism Co. ; contract for station work 206 

Appropriations by Board of Estimate and Apportionment, 

General and Construction Funds 246, 250 

Atlanltic Terra Cotta Co. ; contract for station work 206 

Blanchite Process Paint Co. ; contract for station work 206 

Board; commissioners and staff, election and appointment of SI-S3 

legislation affecting powers of, re new rapid transit 

construction 17-23 

report of Contract Committee, Hudson & Manhattan 

Franchise 25-30 

Boote, Alfred, Co. ; contract for station work 206 

Broadway, Ann street to Bowling Green; -special features of 

construction 167, 168 

Brooklyn-Manhattan Railroad; see Contract No. 2. 

Byrne & Murphy; contract for station work 206 

Carr, Albert, appointed Engineer, First Division, Contract No. 2 229 

Cast-iron and Steel ; manufacture and tests of 188-193 

number of tons erected and delivered 160-165 

Cement ; briquettes broken, results of I9S-I97 

tests of 196-198 

total shipment, and consumption of 195 

Certificate of Board to Hudson & Manhattan Railroad Company. .101-121 

Changes in Plans 3S-37 

Circuit Court of Appeals; opinion of Fowler "bi-transit" 

Patent Suit 85-90 
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Commissioners and Staff SI-S3 

Concrete, Portland and Natural Cement; No. of Cu. Yds 160-165 

Condemnation Proceedings 47, 48 

Connections and Extensions; see Extensions. 

Construction; corporate stock islsued far, and interest 

payments 251-260, 268. 

special features of, on lower Broadway 167, 168 

Construction and General Funds; appropriation by Board of 

Estimates and Apportionment.246, 250 
statement of yearly balances. . .272, 273 
Contract No. 2 (B'klyn-Manhattan R. R.) ; contract requirements 

as to construction 167 

general progress of 

work, in 1903 44 

re pipe galler- 
ies 44, 45, 170, 171 

progress of work, Sec. i. 167 
progress of work, Sec. 2. 168 
progress of work. 

Sec. 2- A i68, 169 

securities deposited 278 

Contractors ; payments to, for work done and materials 

furnished 33, 261, 269 

payments to, for extra work done and materials 

furnished 262 

securities required from 274-278 

corporate stock issued for construction 251-260, 268 

Department of Inspection of Material, work of 188-198 

Disbursements ; administrative and General Office 247 

engineering 238, 248 

for work done and materials furnished 261, 269 

for extra work done and materials furnished 262 

for interest on corporate stock issued' 267, 271 

for real estate 264-266, 270 

legal 249 

summary of, General and Construction 

Funds 249, 267, 271 

terminals 263 

Dowd & Maslen ; contract for station work 206 

Ducts; mandamus proceedings re payment for 45, 46, 57-83, 226, 227 

Ducts laid (single) ; No. of Lin. Ft 164, 165 

Earth and Rock Excavation ; No. of Cu. Yds 160-165 

East River Tunnel 168, 169 



Index. 287 

Engineering Department ; changes in staff 229 

executive staff 238 

table of appointments, etc 229-237 

Empire City Marble Co. ; contract for station work 206 

Extensions and Connections; additional east side line, Manhattan 

and The Bronx 13, 223-225 

Comprehensive plan, Brooklyn and 

Queens 14-16, 214-223 

comprehensive plan, Manhattan 

and The Bronx 11-13. 207-214 

connection v^ith Elevated Rail- 
road 35-37, 225, 226 

re extension southerly from Forty- 
second street and Broadway 13, 14 

Fort Lee Ferry connection 37-39, 226 

re legislation requisite for further 

extensions '. . 17-23 

new line proposed by Metropolitan 

interests (N. Y. City Ry. Co.) 14 

New York Connecting Railroad, 

proposed extension 33 

Force employed by Sub-Contractors 160, 161 

Future Rapid Transit; see Extensions and Connections. 

Grueby Faience Co. ; contract for station work 206 

Guastavino, R., Co. ; contract for station work 206 

Harlem River Tunnel 141 

Hecla Iron Works ; contract for station work 206 

Hieins & La Farge, Consulting Architebts 198 

Howden Tile Co. ; contract for station work 206 

Hudson & Manhattan R. R. Franchise ; communication on, to 

Board of Aldermen 30-32 

report of Committee on 

Contracts 24-30 

schedule of annual pay- 
ments 27 

text of franchise 101-121 

Iron and Steel ; manufacture and tests of 188-193 

number of tons erected and delivered 160-165 

Laheney, J. E., Co. ; contract for station work 206 

Legislation requisite for new rapid transit construction 18-23 

List of Accidents 238 

Litigation ; Barney Abutter Suit 46, 47> 93-97 

Fowler "bi-transit" Patent Suit 46, 85-90 

mandamus proceedings as to payment for ducts. .45, 46, 57-83 



28 S . Index. 

Liiiigation — Continued. 

Park Avenue Deviation 39-43 

Reilly Suit 91, 92 

Low, Seth; views as Mayor on Legislation for further extensions. .. .18-23 

Manhattan Glass Tile Co. ; contract for station work 206 

Masonry, brick, pedestal and cut stone; No. of Cu. Yds 160-165 

Mayor Low's views on Legislation for further extensions 18-23 

Metropolitan St. Ry. Co., routes and plans for new line 14 

Moving Platform in connection with Williamsburg bridge, propo- 
sition to amend Act to provide for 16-18 

New York & Jersey R. R. Franchise; extension of time limit for 

necessary consents 24 

tunnel construction, progress 

of 227 

New York City Ry. Co., routes and plans for nejw line 14 

New York Connecting Railroad 33 

Opinion of Courts; see Litigaltion. 

Parry, John H. ; contract for station work 206 

Parsons, Wm. Barclay; report on additional east side line, Man- 
hattan and The Bronx 13, 223-225 

report on comprehensive plan, Brook- 
lyn and Queens 14-16, 214-223 

report on comprehensive plan, Manhat- 
tan and The Bronx 11-13, 207-214 

Pennsylvania, N. Y. & L. L R. R. Franchise; extension of time 

limit for neces- 
sary consents. . .23, 24 
tunnel construction, 

progress of 228 

Percentage of work completed 125, 126 

Pipe Galleries, proposed construction of on lower 

Broadway 44. 45, 170, 171 

Powers, C. V. V., apipointed Division Engineer 228 

Progress of Work on Brooklyn-Manhattan R. R. ; see Contract No. 2. 

" Manhattan-Bronx Railroad; see Work. 
Rails; see Track Construction. 
Rapid Transit Act; see Act. 
Rapid Transit Board; see Board. 

Rapid Transit Commissioners and Staff ■. 51-53 

Rapid Transit Future Plans; see Extensions and Connections. 
Rapid Transit Subway Construction Co. ; securities de- 
posited 274-278 

Report of Chief Engineer on additional east side line, Man- 
hattan and The Bronx 13 223-225 



Index. 289 

Report of Chief Engineer on comprehensive plan, Brooklyn 

and Queens 14-16, 214-223 

Report of Chief Engineer on comprehensive plan, Manhattan 

and The Bronx 11-13, 207-214 

Report of Contract Committee on Hudson & Manhattan 

Franchise 2S-30 

Requisitions upon Board of Estimates and Apportionment, 

General and Construction Funds , 245, 250 

Restoring Street and Park Surface, and Repaying; No. of Sq. Yds. .160-165 

Ridgway, Robert, appointed Division Engineer 228 

Rookwood Pottery Co. ; contract for station work 206 

Russell & Erwin Mfg. Co. ; contract for station work 206 

Schedule of Annual Payments, Hudson and Manhattan Franchise 27 

Section No. I ; progress of work 126, 127 

" 2; " " " ..* 128, 129 

" 3; " " " ■■■ 129. 130 

" 4; " " " 130-132 

" S-A; " " '• 132-134 

" 5-B; " '• " -r. 134, 135 

" 6-A; " " " 135-137 

" 6-B; " " " 137,138 

" 7; " " " • 138-140 

" 8; " " " 140, 141 

" 9-A; " " " 141-143 

" 9-B; " " " 144-146 

" 10; " " " 146-148 

" II ; " " " 148-150 

" 12; " " " 150-152 

■• 13&14; " " " -■ 152-1SS 

" 15; " " " 156 

Sections, Contract No. 2 ; progress of work 167-169 

Sewers ; Ashland Place, Brooklyn (Contract No. 2) 186 

Astor Place 176 

Bleecker St. and connections 176 

Broadway, City Hall to Battery Place (Contract No. 2) 187 

" (47th St. to 60th St.) 184 

(104th St. to 125th St.) i8s 

(from 135th St. North) 185 

" East Side, 84th St. to 86th St 178 

" West Side, bet. is6th and is7th Sts 181 

Canal Street 175 

Centre St. and Elm St. (Post Office to Great Jones St.) 182 

East gth Street 176 

" loth " 176 

" 22d " 177 

" 31st " 177 



290 Index. 

Sewers — Continued. 

East 41st " 177 

" 149th " l8s 

Flatbush Avenue, Brooklyn (Contract No. 2) 187- 

Fulton Street, " " " " 187 

Manhattan " " " 186 

Fifty-ninth St. and Columbus Circle 178 

Hudson Avenue, Brooklyn (Contract No. 2) 186 

Joralemon Street, " " " " 186 

Maiden Lane, Manhattan " " " 186 

Park Ave., 42d St. and Broadway (41st St. to 47th St.) 184 

Lafayette Place and 4th Ave. (Gt. Jones St. to 33d St.) 183 

Lenox Avenue 179 

" ,i3Sth St. North .185 

" , " " South i8s 

" " , I42d Street 180 

Lenox Ave. Extension, North of 144th St 181 

7th Ave. and isist St 181 

Marion Street 176 

Mulberry Street 176 

One Hundred and Forty-ninth St. and Railroad Ave .180 

Pearl and Duane Streets 175 

Seventy-second St. and Broadway 178 

Spring Street 176 

West 45th Street 177 

" SHth " 177 

" 8ist " 178 

" 96th " 179 

" icSth " 179 

" iioth " 179 

West iisth Street 180 

" 124th " 180 

" I42d St. and Broadway 180 

" 157th Street 181 

Worth Street 175 

Sewer Reconstruction, details of 171, 172 

Shaft Excavation ; No. of Cu. Yds 164, 165 

Simmons, John, Co. ; contract for station work: 206 

. Smithson, Charles ; contract for station work 206 

stations ; amount expended on 164, 165 

design of, and special features 198, .199, 203-205 

proposal for station, 104th St. and Central Park West 43 

types of 200-203 

Station Connections with Buildings ' ....'. 206 

Steel and Cast-Iron ; manufacture and tests of 188-193 

number of tons erected and delivered. 160-165 



Index. 
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Supreme Court ; opinion of, Barney Abutter Suit .93-97 

" " Mandamus Proceedings as to payment 

for Ducts , 57-83 

" Reilly Suit 91,92 

Table of amount of contract work done to Pec 31, 1903 160, 161 

" " extra work " " Dec. 31, 1903 164, 165 

extra work, Terminals ,....,..,, 157 

lateral sewers, details of 175-181, 186 

longitudinal sewers, details of 182-185, 187 

new appointments, promotions, etc., Engineering Staff. .. .230-237 
Table of quantities, excess quantities & extra work, Lenox Ave. Ex . 143, 144 



Sec. No. 



I. .. 

2.. . . 


127 

.128, 129 


3. . , . 


.129, 130 


4.... 


•I3i> 132 


S-A. 


■133. 134 


S-B. 


■134. 135 


6- A. 


•136, 137 


6-B. 


■137. 138 


7.... 


.139, 140 


8.... 


.140, 141 


9- A. 


.142, 143 


g-B. 


.145, 146 


10. . . . 


.147, 148 


II.. . . 


.149, 150 


12 


•151, 152 


13.... 


■IS3, 154 


14... 


15s 



15- 



.156 



Tables (see also List and Schedule). 

Telephone,, Telegraph and Electric, Light Ducts, Mail Tubes,' etc. ; 

No. of .Lin. Ft '■ 160-161 

Terminals,, Lenox Ave. and Broadway ;- table qf extra' work 157 

Track . Construction ; inspection of rail material. .';..; 194 

No. of Lip,, Ft. tra^k.laid (sjngle),.'. ........ .166-165 

, 1 ,' : . , thirdi track on upper west si^e 35 

-_; .' ,E ,, ,, work; of, ti;_ack laying,.^.,,-. .. , i6g 

Tracy Plumbing Co. ; contract for station work 206 

Tucker & Vinton, Inc. ; contract for station work 206 

Tunnel Construction ; East River 168, 169 

Harlem River 141 

Hudson River and East River, Boroughs 

of Manhattan and Queens 228 

Hudson River, bet. Morton St., Manhattan, 

and 15th Street, Jersey City 227 

Tunneling; No. of Cu. Yds : 160-165 
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Turner Construction Co.; contract for station work 206 

Turner, D. L. ; Asst. Engineer in charge of station construction. .... .206 

Value, Beverly R., Division Engineer, resigns 228 

Vault Lights ; No. of Sq. Yds 160-165 

Viaduct, East Side 146, 147 

Manhattan Valley 150 

West Side 156 

Vulcanite Paving Co. ; contract for station work 206 

Water, Drain and Gas Pipes Laid ; No. of Lin. Ft 160-165 

Waterproofing ; No. of Sq. Yds 160-165 

Whitenack, J. Odell; contract for station work 206 

Work; general progress of, in 1903 33-43. 125 

percentage of, completed ,. 125, 126 

progress of, Lenox Ave. Extension 143, 144 

" " on Section No. i 126, 127 

" " " " 2 128, 129 

" " " " 3 129,130 

" " " " 4 130-132 

" " " " S-A 132-134 

" " " " S-B 134, 135 

" " " " 6-A 135-137 

" " " " 6-B 137, 138 

" " " " 7 138-140 

" " " " 8 140, 141 

" " " " " 9-A 141-143 

" " " " 9-B 144-146 

" " " " " 10 146-148 

" " " " II 148-150 

" " " " 12 150-152 

" " " " 13 & 14 152-155 

" " " " " 15.... 156 

" " on Contract No. 2 167-169 

" " N. Y. and Jersey R.R. tunnel 227 

" " Peiina., N. Y. & L. L R.R. tunnel 228 

recapitulation of total progress 157 

total amount done by each sub-contractor 157, 160, 161 

" " extra work done by each sub-contractor. 157, 164, 165 
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